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FOREWORD

This document, R&AD Program Document 701-2, lists the publications
resulting from the JPL research and advanced development program during
fiscal year 1966. The entries are based on publications reported by the
individuals responsible for the NASA work units of the supporting research
and technology program at JPL. Publications are listed according to JPL
R&AD categories, subordinate NASA subprograms, and NASA work units.

Under each work unit, publications are listed in the following sequence:
publications in the open literature and JPL formal publications (JPL Tech-
nical Reports and Memorandums), progress reports (JPL Space Programs
Summary contributions) and contractor reports (publications by organizations

under contract to JPL)

The following abbreviations for JPL publications are used in the

bibliographic listings:

TR Jet Propulsion Laboratory Technical Report
™ Jet Propulsion Laboratory Technical Memorandum
SPS Jet Propulsion Laboratory Space Programs Summary

Dates of publication for JPL Space Program Summary reports cited

in this document are as follows:

SPS 37-34, Vol IV August 31, 1965
SPS 37-35, Vol IV October 31, 1965
SPS 37-36, Vol IV December 31, 1965
SPS 37-37, Vol IV February 28, 1966
SPS 37-38, Vol IV April 30, 1966

SPS 37-39, Vol Iy June 30, 1966

SPS 37-40, Vol IV August 31, 1966
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ADVANCED STUDIES

684-30 PLANETARY AND INTERPLANETARY

684-30-08-01-55 Advanced Planetary Probe Mission Study

Brereton, R. G., et al., Venus: Preliminary Science

Objectives and Experiments for Use in Advanced Mission
Studies, TM 33-282, May 1966.

Contractor Reports

Advanced Planetary Probe Study, Midterm Technical Progress
Report, Thompson-Ramo-Woolridge Systems, 15 March,
1966.

684-30-09-01-55 Jupiter Flyby Mission Study

Contractor Reports

A Study of Jupiter Flyby Missions, Midterm Technical Pro-
gress, General Dynamics Fort Worth Division, FZM-4572,
February 17, 1966 (under JPL Contract No. 951285).

A Study of Jupiter Flyby Missions, Final Technical Report,
General Dynamics Forth Worth Division, FZM -4625,
May 17, 1966 (under JPL Contract No. 951285).

BIOSCIENCE

189-55 EXOBIOLOGY

189-55-04-01-55 Desert Microflora

Open Literature and Formal Publications

Cameron, R, E., Properties of Desert Soils, In Pittendrigh,
C. S., et al, Biology and the Exploration of Mars,



Chapter 8, pp 164-186; National Academy of Sciences,
National Research Council, Washington, D.C., 1966

Cameron, R. E., Soil Sampling Parameters for Extra-
terrestrial Life Detection, Journal Arizona Academy of

Science, Vol 4, pp. 3-27, March 1966.

Cameron, R. E., Blank, G. B., and Gensel, D. R., Sampling

and Handling of Desert Soils, TR 32-908, April 15, 1966.
Progress Reports

Cameron, R. E., and Blank, G. B., Soil Studies - Microflora
of Desert Regions. VIII, Distribution and Abundance of
Desert Microflora, SPS No. 37-34, Vol IV, pp. 193-202.

Cameron, R. E., Odd, C, W., and Britton, H. E., Soil
Studies - Desert Microflora. IX, Measurement of Soil
Moisture Suction by Thermal Conductivity Probes,

SPS No. 37-35, Vol. IV, pp. 209-215.

Cameron, R. E., Blank, G. B., Gensel, D. R., and Davies,
R. W., Soil Studies - Desert Microflora, X. Soil Prop-
erties of Samples from the Chile Atacama Desert, SPS
No. 37-35, Vol. IV, pp. 214-223,

Cameron, R. E., and Blank, G. B., Soil Studies - Desert
Microflora. XI. Desert Soil Algae Survival at Extremely
Low Temperatures, SPS No. 37-37, Vol IV, pp. 174-18l.

Cameron, R. E,, Gensel, D. R., and Blank, G. B., Soil
Studies - Desert Microflora, XII. Abundance of Micro-
flora in Soil Samples from the Chile Atacama Desert,

SPS No. 37-38, Vol. IV, pp. 214-222.
Contractor Reports

Bollen, W. B., Microorganism Study on Soil Diptheroids,
Oregon State University, Corvallis, Oregon, Report

No. 3, April 1, 1966 (JPL Contract No. 950783).
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189-58

189-58-~21-01-55

189-58-23-04-55

185-24

185-24-05-04-55

Bollen, W. B., Microorganism Study on Isolants from Sahara
Desert (includes supplemental progress report on March 15,
1966), Oregon State University, Corvallis, Oregon, Repor.t
No. 3, April 1, 1966 (JPL Contract No. 950783).

PLANETARY QUARANTINE/STERILIZATION

Sterile Assembly Techniques

Progress Report

McDade, J. J., and Magistrale, V. J., Experimental Study
of Sterile Assembly Techniques, Final Report, SPS 37-34,
Vol. IV. p. 23.

EASL/SADL Test and Operations

McDade, J. J., Paik, W., Christensen, M., Drummond, D,,
and Magiétrale, V. J., Microbiological Studies Conducted
in the Experimental Assembly and Sterilization Laboratory

(EASL), SPS 37-34, Vol. IV., p. 30.

PHYSICAL SPACE SCIENCE

INSTRUMENTATION

Pulse Height Analyzer Development

Progress Reports

Despain, L. G., Pulse Height Analyzer, SPS 37-34, Vol. IV,
August 31, 1965, pp. 181-182.

Schneider, W. J., Precision Testing of Pulse Height Analysis,
SPS 37-36, Vol. IV, pp. 202-204.



185-37

185-37-20-02-55

185-37-20-10-55

185-37-20-12-55

185-37-20-14-55

SPACE CHEMISTRY

Lunar and Planetary X-ray Diffraction

Open Literature and Formal Publications

Dunne, J. A., The Application of Ross Filters to the Non-
Dispersive Analysis of Aluminum and Silicon. Norelco
Reporter, Vol, XIII, No. 1, January - March 1966
(reprinted as JPL TR 32-917),

Progress Reports

Dunne, J. A., Scanning Mode Options for a Lunar Diffraction

Experiment, SPS 37-35, Vol. IV, pp. 199-202.

Hess, H. H., Speed, R. C., Lunar and Planetary X-ray
Diffraction Program, TM 32-218, June 1, 1965.

Flight Model Interferometer

Open Literature and Formal Publications

Beer, R., Unique Construction Makes Interferometer Insen-
sitive to Mechanical Stresses, NASA Technical Brief
65-10295.

Lunar and Planetary Geophysical Models

Open Literature and Formal Publications

Brereton, R. G., Newburn, R. L., et al., Venus: Pre-
liminary Science Objectives and Experiments for Use in

Advanced Mission Studies, TM 33-282, May 1, 1966.

de Wys, J., Choate, R., Miner, E., et al., Surveyor Lunar
Scientific Model, Project Document No. 54, issued in

sections during the past year.

Geosampling (Geological Sampling)

Contractor Reports

Final Report of Preliminary Design of a Geologic Sample

Acquisition and Transport Device, October 1965. JPL




185-37-26-03-55

185-37-26-06-55

185-37-26-09-55

Re-order 65-757. (JPL Subcontract 951178 with Hughes

Tool Company, Houston, Texas,)

Gas Chromatograph Column and Detector Development

Progress Reports

Wilhite, W. F., A Micro Gas Chromatograph for Descent
Analysis of the Martian Atmosphere, SPS 37-35, Vol, IV,
pp. 228-234,

Interferometric Investigations

Open Literature and Formal Publications

Beer, R., Decrement of the Solar Continuum in the Far Infra-

red, Nature 209, 1226, 1966.

Detection of Life - Related Compounds

Open Literature and Formal Publications

Bentley, K., E., Griffin, C. E., Whitten, D. G., and Wilhite,
W. F., A Gas Chromatograph-Mass Spectrometer System
for Space Exploration, Analytical Instrumentation-1965,

edited by Fowler, Harman, and Roe, Plenum Press, 1966,

Wilhite, W. F., Developments in Micro Gas Chromatography,
Journal of Gas Chromatography, 4, No. 2 47-50, 1966,

Wilhite, W. F., Developments in Micro Gas Chromatography,
TR 32-805, March 1, 1966.

Progress Reports

Wilhite, W. F., A Micro Gas Chromatograph for Descent
Analysis of the Martian Atmosphere, SPS 37-35, Volume
IV, pp. 228-234.

Contractor Reports

Hollis, O. L., Separation of Gases by Gas Cell Chromato-
graphy at Room Temperature, The Dow Chemical Company,
Final Report, May 5, 1966 (Contract No. 951393),



185-37-26-12-55

185-41

185-41-21-01-55

Ultraviolet Spectrometer Science Support

Open Literature and Formal Publications

Barth, C. A., Ultraviolet Spectroscopy of Planets, TR 32-822,
December 15, 1965.

ASTRONOMY

Optical Astronomy

Open Literature and Formal Publications

Aller, L. H., Faulkner, D. J., and Norton, R, H., Photo-
electric Spectrophotometry of Selected Southern Stars,

Astrophysical Journal, 144, 1073-110, 1966.

Spinrad, H., Pyper, P., Newburn, R , and Younkin, R.,
Further Studies of the Infrared Spectra of Cool Stars, The
Water Deficiency in S Stars and the Variation of Water
Abundance with Mira's Phase, Astrophysical Journal, 143,
291-298, 1966.

Spinrad, H., and Younkin, R., Infrared Bands of Vanadium
Oxide in Three Mira Stars, Publication of the Astronomical

Society of the Pacific, 78, 65-67, 1966.

Younkin, R., A Search for Limonite Near-Infrared Spectra

Features on Mars, Astrophysical Journal, 144, 809-818,
1966.

Progress Reports

Capen, C. F., Jr., Mars Patrol 1964-1965, SPS 37-34,
Vol. IV, pp. 184-7.

Young, J. W., Aristarchus Observations, SPS 37-34, Vol. IV,
pp. 183-4.




185-41-21-02-55

185-42

185-42-20-01-55

185-42-20-02-55

185-47

185-47-01-01-55

Radio Astronomy

Open Literature and Formal Publications

Carpenter, R, L., Study of Venus by CW Radar - 1964
Results, Astronomical Journal, 71, March, 1966,

Carpenter, R. L., Muhleman, D. O., and Goldstein, R., A
Review of Radar Astronomy, IEEE Spectrum, October and
November 1965,

Gary, Bruce, Stacey, J., and Drake, F. D., Radiometer
Mapping of the Moon at 3-Millimeters Wavelength,

Astrophysical Journal Supplement No. 108, November, 1965.

Jones, D. E., Observed Venus Microwave Brightness Tem-
perature in the Wavelength Interval 1.25-1, 45 cm,

SPS 37-36, Vol. IV, p. 208.

PLANETOLOGY
Planetology
Open Literature and Formal Publications

Nash, D. B., Proton-Excited Luminescence of Silicates:
Experimental Results and Lunar Implications, Journal of
Geophysical Research, Vol. 71, No., 10, May 15, 1966,
pp. 2517-2534.

Petrographic Studies

Open Literature and Formal Publications

Loomis, A. A.,, A Lunar and Planetary Petrography Experi-
ment, TR 32-785, September, 1965,

PLANETARY ATMOSPHERES

Aeronomy

Open Literature and Formal Publications

Brinkmann, R. T., Green, A, E. S., and Barth, C. A,, A
Digitalized Solar Ultraviolet Spectrum, TR 32-951, 1966,

-7 -



185-47-26-02-55

188-36

188-36-01-03-55

188-46

188-46-01-01-55

Model Atmospheres

Open Literature and Formal Publications

Gray, L. D., Spectral Absorption of the 4, 6 p Bands of N,O.
Applied Optics, 4, 1494, 1965.

Gray, L. D., and McClatchey, R. A., Calculations of
Atmospheric Radiation from 4. 2 p to 5 p. Applied Optics,
4, 1624, 1965,

Gray, L. D., and Penner, S. S., Approximate Band
Absorption Calculations for Methane, Journal Quantitative

Spectroscopy and Radiative Transfer 6, 611, 1965.
Contractor Reports

Burch, D. E., Gryvnak, D, A,, and Patty, R. R., Absorption
by w, between 5400 and 6600 cm_l, Aeronutronic Publi-
cation No., U-3201, Aeronutronic Division of Philco Cor-

poration, August, 1965,

MAGNETODYNAMICS IN SPACE

Advanced Magnetometer

Progress Reports

Bunn, J. S., Phase Stable Frequency Doubler, SPS 37-36,
Vol. IV, pp. 204-207.

ENERGETIC PARTICLES

Radiation Experiments

Progress Reports

Lewyn, L. L., A Nanosecond Rectangular Wave High Voltage
Modulator for a Spark Chamber, SPS 37-36, Vol. 1V,
pp. 226-227,

Lewyn, L. L. Commutated Analog-to-Digital Converter,
SPS 37-37, Vol. 1V. PP- 201-203.




Lockhart, R. F,, Low Noise Amplifier for Solid State
Detectors, SPS 37-35, Vol IV, pp. 251-255,

McDonald, W. S., and Lewyn, L. L., The Spark Chamber
Program, SPS 37-35, Vol. IV, pp. 248-251,

385-48 FIELDS AND PARTICLES DATA

385-48-01-01-55 Analysis of Fields and Particles Data

Open Literature and Formal Publications

Mackin, R. J., Jr., and Neugebauer, M., Editors, The
Solar Wind, Pergamon Press, 1966.

Neugebauer, M., and Snyder, C., W., Mariner-2 Measure-
ments of the Solar Wind, The Solar Wind, Edited by Mackin

and Neugebauer, Pergamon Press, 1966,

Snyder, C. W,., and Neugebauer, M,, The Relation of
Mariner-2 Plasma Data to Solar Phenomena, The Solar

Wind, Edited by Mackin and Neugebauer, Pergamon Press,
1966.

SPACECRAFT AND CAPSULE AERO/MECHANICAL ENGINEERING

186-58 PLANETARY QUARANTINE/STERILIZATION

186-58-13-02-55 Sterilizable Polymers

Contractor Reports

Rydelek, R. F., and Landis, A. L., Study of the Effects of
Ethylene Oxide-Freon 12 Upon Properties of Polymers and
Metallic Surfaces, Hughes Aircraft Co., Report No. 66-96,
March 31, 1966 (JPL Contract No, 951003),



186-68

186-68-01-01-55

186-68-09-03-55

186-68-13-01-55

186-68-13-03-55

SPACECRAFT AND CAPSULE EQUIPMENT DEVELOPMENT

Planetary Entry and Landing Structures

Open Literature and Formal Publications

Knoell, A. C., Environmental and Physical Effects on the
Response of Balsa Wood as an Energy Dissipator,

TR 32-944, June 15, 1966,
Progress Reports

Knoell, A. C., Environmental Effects Upon the Response
of Balsa Wood as an Energy Dissipator, SPS 37-34,
VOl. IV: pp- 91'92.

Contractor Reports

General Electric, Development of Energy-Dissipating Plastic
Honeycomb, Quarterly Progress Report No. 3, December
31, 1965 through March 31, 1966 (JPL Contract
No. 951172).

Touchdown Stability Study

Contractor Reports

Interim Report on Surveyor Lunar Touchdown Stability Study,

Bendix Aerospace Division Report No. MM-65-16.

Planetary Entry Aerodynamic Deceleration

Contractor Reports

Mickey, Fred, A Study on Sensor Systems for Initiating
Parachute Deployment for a Mars Entry Vehicle, Northrop
Corp., Ventura Div., NVR-4062, June 1966, (JPL Con-
tract 951174, NV Project 6037).

Spacecraft Materials Evaluation

Progress Reports

Cuddihy, E., F., and Moacanin, J., Outgassing Rates in
Polymeric Foams, SPS 37-34, Vol. IV, pp. 137-141.

-10 -




186-71

186-71-01-01-55

Cuddihy, E. F., and Moacanin, J., Temperature Dependence
of Outgassing Rates in Polymeric Foams, SPS 37-35,
Vol, 1V, pp. 125-127.

Cuddihy, E. F., and Moacanin, J., Polymer Permeation
Constants from Diffusion Data on Polymeric Foams,

SPS 37-36, Vol. IV, p. 153,

Cuddihy, E. F., and Moacanin, J., Development of
Sterilizable Elastomeric Foams, SPS 37-36, Vol, IV,
pp. 154-158.

Cuddihy, E. F., and Moacanin, J., Method for Calculating
Outgassing Rates of Rigid Closed-Cell Foams, SPS 37-37,
Vol. IV, p. 149.

Cuddihy, E. F., and Moacanin, J., Studies on Sterilizable
Elastomers, SPS 37-37, Vol. IV, p. 150.

Cuddihy, E, F., and Moacanin, J., Outgassing Rates from
Plastic-Coated Foams, SPS 37-39, Vol, IV, pp. 106-108,

Farrar, J., and Moacanin, J., Studies on Voltage Breakdown

of Closed-Cell Foams, SPS 37-39, Vol. IV, pp. 108-111.

SPACECRAFT TESTING EQUIPMENT AND TECHNIQUES

Advanced Solar Simulation Development

Progress Reports

Youngberg, C., Optical Fabrication of 116-in. Diameter
Spherical Metal Mirror, SPS 37-34, p. 116,

Youngberg, C., Advanced Solar Simulator Development,

SPS 37-37, p. 107.

-11 -



124-07

124-07-01-01-55

124-07-01-04-55

SPACECRAFT AEROTHERMODYNAMICS

Planetary Entry Gas Dynamics

Progress Reports

Wolf, F., and Spiegel, J. M,, Equilibrium Radiation
From the Shock Layer for Atmospheric Entry to Mars,
SPS 37-36, Vol. IV, pp. 80-84.

Hypervelocity l.aboratory

Open Literature and Formal Publications

Collins, D. J., and Menard, W. A., Measurement of the
Thermal Conductivity of Noble Gases in the Temperature
Range 1500 to 5000 Degree Kelvin, Journal of Heat
Transfer, Transactions of the ASME, February 1966.

Thomas, G. M., and Menard, W. A.,, Experimental
Measurements of Non-equilibrium and Equilibrium
Radiation from Planetary Atmospheres, AIAA Journal,
Vol, IV, No. 2, February 1966.

Progress Reports

Babineaux, T. L., Electric Arc-Driven Shock Tube,
SPS 37-37, Vol, IV, pp. 101-102.

Babineaux, T. L., and Riale, B., Preliminary Performance

of a Free Piston Shock Tube, SPS 37-34, Vol. IV, pp. 111-

113,

Horton, R, E., and Babineaux, T. L., An Experimental
Assessment of the Effect of Large Amounts of Argon on
Stagnation Point Convection Heating in a Planetary Atmos-

phere, SPS 37-37, Vol. IV, p. 105.

Livingston, F. R,, and Lerner, J., Indirect Measurements
of the Boundary Layer Displacement Thickness in the
3-inch Diameter Shock Tube, SPS 37-34, Vol IV,

Livingston, F. R., and Stickford, G, M., 43-Inch Diameter
Shock Tunnel, SPS 37-37, p. 101.

-12 -




124-07-04-01-55

Menard, W. A., and Thomas, G. M., Ultraviolet Radiation
Measurement Capability, SPS 37-37, pp. 102-103.

Riale, B., Performance Evaluation of a 12-Inch Diameter
Free Piston Shock Tube Driver, SPS 37-37, Vol. 1V,
pp. 103-105.

Riale, B., and Babineaux, T. L., Performance Evaluation of
a 12-Inch Diameter Free Piston Shock Tube, SPS 37-35,
Vol. IV, pp. 89-91.

20-Inch Supersonic Wind Tunnel

Open Literature and Formal Publications

Jaffe, P., and Prislin, R. H., Effect of Boundary Layer
Transition on Dynamic Stability, TR 32-841, March 1966.

Prislin, R. H,, The Free Flight and Free Oscillation Tech-
niques for Wind Tunnel Dynamic Stability Testing,
TR 32-878, March 1966.

Progress Reports

Enmark, H. T.,, JPL Tunnel Development: Sector Mock-Up
Performance Check, SPS 37-37, Vol. IV, p. 98.

Goranson, G. M., Free-Flight Wind Tunnel Body-Drogue
Studies, SPS 37-35, Vol. IV, p. 83.

Herrera, J. G., 20-Inch Supersonic Wind Tunnel Nozzle Flow

Calibration, SPS 37-37, Vol. IV, p. 96.

Holway, H. P. Tandem Model Release for Free-Flight Testing,
SPS 37-37, Vol. IV, p. 96.

Holway, H. P., Prislin, R. H., Spinup Device for Non-
Planar Flight Testing, SPS 37-38, Vol. IV, p. 65.

Laumann, E. A., Wakes of Wire-Supported Models,
SPS 37-37, Vol. IV, p. 91,

Prislin, R. H., Holway, H. P., Non-Planar Free-Flight
Testing in a Conventional Wind Tunnel, SPS 37-37, Vol. IV,

p. 100.

-13 -



124-07-04-02-55

124-08

124-08-03-03-55

Walker, B., Voyager Configuration Study, SPS 37-38,
Vol. IV, p. 73.

Walker, B., Cone Wake Study, SPS 37-35, Vol. IV, p. 86.
Walker, B., Aspect Ratio Effect, SPS 37-35, Vol. IV, p. 84,

21-Inch Hypersonic Wind Tunnel

Open Literature and Formal Publications

Koester, H. and Fox, N., The Use of Conventional Wind
Tunnels to Simulate Planetary Atmosphere Aerodynamics

TR 32-762, November 15, 1965,

Welton, J., Free-Flight Telemetry Testing in the JPL Wind
Tunnels, TR 32-275, September 15, 1965,

Progress Reports

Marko, W., Entry Capsule Afterbody Configuration Study,
SPS 37-35, Vol. IV, p. 77.

Passamaneck, R., Calculation of the Shock Layer for an
Axially Symmetric Body in a Reacting Gas in Thermo-
dynamic Equilibrium by a Direct Method, SPS 37-38,
Vol. IV, p. 71.

Walker, B., Voyager Configuration Study SPS 37-38, Vol
IV, p. 73,

SPACECRAFT STRUCTURES

Planetary Entry Heat Shields

Open Literature and Formal Publications

Nagler, R. G., Preliminary Analysis of the Importance of
Material Properties and Thermal Inputs on Heat Shields for
Mars Entry, Journal of Spacecraft and Rockets, Vol. 3,

No. 5 (May 1966), pp. 693-699.

- 14 -




124-08-06-03-55

Contractor Report

Measured Directional Reflectances of Chars in the UV, Visible
and Near Infrared, Arthur D. Little, Inc., March 1966.
(JPL Contract 950867, )

Spacecraft Shell Structures

Open Literature and Formal Publications

Martin, H. C., Large Deflection and Stability Analysis by
the Direct Stiffness Method, TR 32-931, July 1, 1966.

Utku, S., Computation of Stresses in Triangular Finite

Elements, TR 32-948, July 1, 1966.

Williams, H., Axisymmetric Thermal Stresses in Sandwich
Shells of Revolution and Application to Shallow Spherical
Shells, TR 32-920, July 1, 1966.

An Evaluation of the Effect of Finite Shear Strain in a Shallow

Spherical Shell, Williams, H. E., TR 32-780, October 1,
1965.

Contractor Reports

Melosh, R. J., and Christiansen, H., N., Structural Analysis
and Matrix Interpretative System (SAMIS) Technical Report,
Report No. WDL-EMO0766, Philco Corporation, Western
Development Laboratories, Palo Alto, California, July 15,
1966.

Melosh, R. J., Diether, P. A., and Brennan, M., Structural
Analysis and Matrix Interpretative System (SAMIS) Program
Report, Report No. WDL-EMO0766, Philco Corporation,
Western Development Laboratories, Palo Alto, California,

July 15, 1966.

- 15 -



124-09 SPACE VEHICLE ENVIRONMENTAL FACTORS

124-09-04-01-55 High-Vacuum Research-Molsink

Open Literature and Formal Publications

Stephens, J., Space Molecular Sink Facility Design, Journal
of Spacecraft and Rockets, June 1966,

Stephens, J., Space Molecular Sink Facility Design,
TR 32-901, May 1966.

Progress Reports

Stephens, J., High Vacuum Research - MOLSINK,
SPS 37-34, p. 114, August 1965.

124-09-05-01-55 Effect of Environment on Spacecraft Thermal Control

Materials
Contractor Reports

Gilligan, J. E., Stable White Coatings, Report No. IITRI-
U6004-21, IIT Research Institute, Chicago, Illinois,
February 7, 1966 (JPL Contract 950746).

124-09-05-02-55 Temperature Control of lL.arge Spacecraft

Progress Reports

Rhodes, C. A., Additional Tests on the Half-Scale Thermal
Model of the Mariner IV Spacecraft, SPS 37-39, Vol. IV,
p. 55. ‘

A Study of Convective Heat Transfer Within a Lander on Mars,
M. Suo, SPS 37-35, Vol. IV, pp. 69-71.

Thermal Scale Modeling, Vickers, J. M. F., SPS 37-34,
Vol. IV, pp. 88-91,

Contractor Reports

Chao, B. T., and de Paiva, J., Transient Thermal Scale
Modeling of Spacecrafts, Semi-annual Status Report No, 1,
Department of Mechanical and Industrial Engineering,

University of Illinois, March 18, 1966.
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124-09-05-03-55

124-09-05-04-55

Gabron, F., Thermal Scale Modeling Techniques for
Voyager-Type Spacecraft, Report C-66326-02, A.D, Little,
Inc., Cambridge, Massachusetts, June 15, 1966 (NASA/
JPL Contract No. 951417).

Conduction and Radiation in Spacecraft Temperature Control

Progress Reports

Hultberg, J., A Basic Thermal Analysis System Utilizing
Computers, SPS 37-36, Vol. IV, p. 84.

Hultberg, J., Thermal Joint Conductance, SPS 37-38, Vol, IV,
pp. 61-63,

Hultberg, J., Thermal Joint Conductance, SPS 37-39, Vol. IV,
p. 53.
Plamondon, J. A., and J. M. Kendall, Sr., Cavity-Type

Absolute Total Radiation Radiometer, SPS 37-35, Vol. IV,
pp. 66-69.

Contractor Reports

Clausing, A. M., Theoretical and Experimental Study of
Thermal Contact Resistance in a Vacuum Environment,
Semi-annual Status Report No. 8, Department of
Mechanical and Industrial Engineering, University of

Illinois, January 7, 1966,

Gooze, E, J., and Brooks, J. J., Analysis of Thermal Test
Errors Resulting from Imperfectly Collimated Solar Simu-
lation Beams, Phase I and II, Final Technical Report EC-34,
The MacNeal-Schwendler Corporation, June 1966 (NASA/
JPL Contract Number 951330).

Spectrum Research and Simulator Error Studies

Open Literature and Formal Publications

Laue, E,, Measurement Devices Having Potential Application
to Solar Simulator Systems, Journal of Spacecraft and

Rockets, Vol. 3, No. 3, (March 1966), pp. 378-382.
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124-12

124-12-01-01-55

186-58

186-58-02-02-55

186-58-02-05-55

186-58-06-04-55

186-58-06-06-55

SPACE VEHICLE DESIGN CRITERIA

Structural-Dynamics Design and Test Criteria

Open Literature and Formal Publications

Gayman, W, H., A Note on Boundary Condition Simulation in
Dynamic Testing of Spacecraft Structures, TR 32-938,
April 15, 1966.

ELECTRONICS

PLANETARY QUARANTINE/STERILIZATION

High- Temperature Photocathode Image Dissector

Contractor Reports

Karpinski, J. Z., Final Report, The Development of
Sterilization Image Dissector Tubes, CBS Laboratories,

May 15, 1966 (JPL Contract No. 950784).

Sterilization of Capsule Control Systems

Progress Reports

Mankovitz, R,, Sterilization of Capsule Control Systems,

SPS 37-37, Vol. IV, pp. 43-47.

Reed-Capacitor-Modulator Sterilization

Open Literature and Formal Publications

JPL Spacecraft Sterilization Technology Program; A Status
Report, TR 32-853, Sec. VD, by J. R. Locke, pp. 59-61.

Sensor Sterilization and Test Program

Open Literature and Formal Publications

JPL Spacecraft Sterilization Technology Program; A Status

Report, TR 32-853, Sec. VF, by R. A, Wengert, pp. 62-65.
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186-58-~13-01-55

186-58-13-05-55

186-68

186-68-02-03-55

Establish an Approved List of Heat-Sterilizable Electronic

Component Parts

Progress Reports

Evans, K., Variable Trimming Resistor Sterilization Test

Program, SPS 37-39, Vol. II, May 1966,

Martin, K., Temperature Gradients within Component Parts
when Exposed to Heat Sterilization, SPS 37-38, Vol. II,
February 1966.

Martin, K., Investigation of Ethylene Oxide Effects on Com-
ponent Parts - Phase II, SPS 37-40, Vol. II, June 1966,

Sterilizable Electrical Soldered and Welded Joints

Contractor Reports

Keister, F., Z., Determination of the Effects of a Thermal
Sterilization Process on the Mechanical and Electrical
Properties of Soldered and Welded Joints, Hughes Aircraft
Corporation, Report P-65-117 Part I, October 9, 1965
(JPL Contract 951069; NASA Accession No. N66-12854),

Keister, F., Z,, Determination of the Effects of Thermal
Bake-0Out, Heat Sterilization and Ethylene Oxide Decon-
tamination on the Solderability of Component Leads, Hughes
Aircraft Corporation, Report P-65-117 Part III, October 9,
1965 (JPL Contract 951069; NASA Accession No. N66-
12854).

SPACECRAFT AND CAPSULE EQUIPMENT DEVELOPMENT

Electromechanical Actuator Development

Progress Reports

Perkins, G. S., Solid Propellant Electrical Thruster,
SPS 37-37, Vol IV, p. 42,

_19_



186-68-02-05-55

186-68-02-09-55

186-68-02-14-55

Contractor Reports

Feasibility Assessment of a Solid Propellant Electric
Thruster (SPET), No. 66SD4255, General Electric,
Spacecraft Department, Valley Forge Space Technology
Center, Philadelphia, Penn., March 15, 1966.

Image Tube Development

Contractor Reports

Karpinski, J. Z.,, Final Report, One Year Life Test of
1-1/2 Inch Image Dissector, CBS Laboratories, December
13, 1965, JPL Contract 950054.

Karpinski, J. Z., Final Report, Short Wide Angle, 1-1/2
Inch Electrostatic Image Dissector with Parallel Plate
Resistive Strip Electronic Multiplier, CBS Laboratories,
December 1, 1965, JPL Contract 959508.

Advance Scan Platform

Progress Reports

Kerner, T., Horizon Scan Platform System, SPS 37-37,
Vol, IV, pp. 47-51.

Mankovitz, R., Horizon Scan Platform Control System,

SPS 37-39, Vol. IV, p. 33.

S/C Guidance Radars

Progress Reports

Horttor, R. L., RADVS Frequency Discriminator Analysis,
SPS 37-38, Vol. IV, pp. 212-217.

Koerner, M. A., Asymptotic Form of an Optimum Receiver
for Extracting Information from Gaussian Signals Observed
in White Gaussian Noise, SPS 37-38, Vol. IV, pp. 206-
210.
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186-68-02-15-55

186-68-02-22-55

186-68-03-01-55

Planet Tracker

Progress Reports

Carpenter, D. G., Wide Angle Planet Tracker, SPS 37-39,
Vol, IV, p. 23,

Actuator Processes

Progress Reports

Randall, J. C., Attitude Control Thrust-Nozzle Measuring
Techniques, SPS 37-39, Vol, IV, pp. 40-42.

Summers, R, M., and Koch, E. F,, Bag-Type Quantitative
Leak Measurements Using a Helium Mass Spectrometer,

SPS 37-35, Vol. IV, pp. 44-48.

Tape Recorder

Open Literature and Formal Publications

Bahm, E., Low Capacity Dynamic Storage Devices,

SPS 37-37, Vol. IV, p. 220.
Contractor Reports

Karsh, I., Tape Recorder Belt Study (Final Report on
Fatigue Life of Seamless Polyester and Polyimide Film
Belts), Contract 950899, Kinelogic Corporation,
November 1965.

Karsh, 1., Tape Recorder Belt Study (Final Report on
Belt-to-Pulley Creep, Coefficient of Friction, and Stress
Relaxation of Seamless Polyester Belts), Contract 950899,

Kinelogic Corporation, January 1966.

Karsh, I., Tape Recorder Belt Study (Final Report on Thermal

Thermal Shrinkage of Polyester Base Magnetic Tape),
Contract 950899, Kinelogic Corporation, January 1966.

A Feasibility Study of a Switchable Ratio Magnetic Speed

Reducer, Magnavox Research Laboratory.
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186-68-03-05-55 S/C Data Processing

Progress Reports

Trost, R. F., Advanced Data Processing, SPS 37-39, Vol. IV,
p. 169.

186-68-04-04-55 Capsule Relay Modulation System Development

Progress Reports

Springett, J. C., A Note on Signal-to-Noise and Signal-to-
Noise Spectral Density Ratios at the output of a Filter-
Limiter Combination, SPS 37-36, Vol, IV, pp. 241-244,

Springett, J. C., Some Experimental Results on the Noise
Probability Density Function out of a Bandpass Limiter,

SPS 37-37, Vol, IV, p. 246.

186-68-04-09-55 RF Power Amplifiers

Progress Reports

Derr, L., Spacecraft Power Amplifier Development Pro-

gram, SPS 37-37, Vol. IV, p. 258.

186-68-04-11-55 Advanced S/C Telecommunications System

Progress Reports

Boyd, D. W., Signal to Noise Ratio Monitoring: Calculation
of an Important Probability Density Function, SPS 37-37,
Vol. IV, pp. 259-261.

Boyd, D. W., Signal-to-Noise Ratio Monitoring: SNR in the
Dynamic AGC Output, SPS 37-38, Vol. IV, pp. 202-206,

Koerner, M. A., A Decoding Algorithm for Reed-Muller
Codes, SPS 37-38, Vol. IV, pp. 210-212.
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186-68-04-14-55 High Impact Communications Subsystem Telemetry

Open Literature and Formal Publications

Adams, J. L., The JPL High-Impact Program - 1965,
TR 32-844, February 1, 1965.

Progress Reports

Adams, J. L., High Impact Technology, SPS 37-35, Vol. IV,
p. 72.

Adams, J. L., High Impact Technology, SPS 37-37, Vol. IV,
p. 86.

186-68-09-06-55 Spacecraft Design Technology

Contractor Reports

Rosenberg, L., Morton, R., and Morgan, R., Spacecraft
Design Data Information System Final Report, RCA Astro-
Electronics Division, AED R-2946, April 15, 1966
(JPL Contract No. 951335),

Rosenberg, L., Morton, R., and Morgan, R., Typical
Volume I of Spacecraft Design Data Information System
(NIMBUS AND TIROS), RCA Astro-Electronics Division,
April 1966 (JPL Contract No. 951335).

186-70-01-05-55 Long Life Studies

Contractor Reports

Abe, S. W., Final Report on Capacitor Screening Evaluation
Test Program, Preston Scientific, Inc., November 17,

1965 (JPL Contract 950864).

Greer, Paul, and Davidson, Kenneth W., Final Report on
Thermal Resistance Measurement Techniques Study
Program, February 11, 1966, Motorola, Inc., Semi-
conductor Products Division, JPL P, O, K-382143,.

Hamman, Donald J., Tenth Quarterly Report, Battelle
Memorial Institute, July 15, 1965 (JPL Contract 950458),
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125-17

125-17-04-02-55

Hamman, Donald, J., Eleventh Quarterly Report, Battelle
Memorial Institute, October 15, 1965 (JPL Contract
950458).

Hamman, Donald J., Twelfth Quarterly Report, Battelle

Memorial Institute, January 13, 1966 (JPL Contract
950458).

Hamman, Donald J., Thirteenth Quarterly Report, Battelle

Memorial Institute, April 15, 1966 (JPL Contract 950458},

Interim Report on Diode Screening Evaluation Test Program,

The Boeing Company, October 19, 1965 (JPL Contract
950863).

Interim Report on Resistor Screening Evaluation Test Pro-
gram, The Boeing Company, September 24, 1965 (JPL
Contract 950869).

GUIDANCE SYSTEMS

Guidance Computer Organization

Open Literature and Formal Publications

Avizienis, A,, A Study of the Effectiveness of Fault-
Detecting Codes for Binary Arithmetic, TR 32-711,
September 1, 1965,

Progress Reports

Avizienis, A., Reliability Techniques for Spacecraft Com-

puter Systems, SPS 37-35, Vol. IV, pp. 56-59.

Avizienis, A., The Diagnosable Arithmetic Processor,

SPS 37-37, Vol. IV, pp. 76-80.
Contractor Reports

Phase I Report for a Redundant Spacecraft Sequencer Bread-

board, Westinghouse Electric Company, March 30, 1966
(JPL Contract No, 951345).
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125-17-05-02-55

125-19

125-19-03-02-55

Test Plans, List of Special Test Equipment, and Quality
Control Plan for the Redundant Spacecraft Sequencer
Breadboard, Westinghouse Electric Company, March 16,
1966 (JPL Contract No. 951345),

Van de Riet, E. K,, Bennion, D. R., Final Report - Phase I,
Feasibility Study for Reliable Magnetic Connection Switch,
Stanford Research Institute, February 1966 (JPL Contract
No. 951232).

Maneuver Strategy and Navigation Analysis

Open Literature and Formal Publications

Nishimura, T., On the A Priori Information in Sequential
Estimation Problems, IEEE Transaction on Automatic

Control, April 1966,

Pfeiffer, C. G., A Dynamic Programming Analysis of
Multiple Guidance Corrections of a Trajectory, AIAA
Journal, Vol. 3, No, 9, September 1965.

Pfeiffer, C., G., and Soong, T. T., Unified Guidance
Analysis in Design of Space Trajectories, Journal of

Spacecraft and Rockets, Vol. 3, No. 1, January 1966,
Progress Report

Nishimura, T., On the Covariance Equation in Continuous

Estimation Problems, SPS 37-36, Vol. IV, p. 19.

CONTROL SYSTEMS

Application of Digital Techniques

Progress Reports

Fleischer, G. E., Nichlas, J. C., Antenna Pointing Study,
SPS 37-37, Vol, IV,, p. 51.

Fleischer, G. E., Antenna Pointing Study, SPS 37-38, Vol.
IV., p. 23.
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125-19-04-01-55

125-21

125-21-01-01-55

Kopf, E. H., Jr., An Application of Sequential Least-Squares
Estimation to a Soft-Landing Capsule, SPS 37-38, Vol. IV,
p. 30.

Attitude Control Optimization

Open Literature and Formal Publications

Kopf, E. H., Jr., An Adaptive Integration Routine for the
IBM 1620, TR 32-962.

Progress Reports

Dobrotin, B., and J. Nicklas, Spin Stabilized Spacecraft,
SPS 37-34, Vol. IV, pp. 66-77.

Dobrotin, B. M,, and J. C. Niclas, Spinning Spacecraft
Attitude Control System, SPS 37-35, Vol. IV, pp. 35-42.

Dobrotin, B. M., and Nicklas, J. C., Attitude Control of
Spin Stabilized Spacecraft, SPS 37-37, Vol. IV, pp. 55-60.

COMMUNICATIONS

Combinatorial Communications Research

Open Literature and Formal Publications

Baumert, Leonard D., Hadamard Matrices of Orders 116 and
232, Bulletin of the American Mathematical Society,
Vol., 72 (Mar. 1966), p. 237.

Hall, M. Jr., Hadamard Matrices of Order 20, TR 32-761,
November 1965,

Posner, Edward C., Simultaneous Error-Correction and
Burst-Error Detection using Binary Cyclic Codes, Journal
of the Society of Industrial and Applied Mathematics,

Vol. 13 (Dec. 1965), pp. 1087-1095.

Progress Reports

Baumert, L. D., The Cyclotomic Numbers of Order 18,
f Even, SPS 37-38, Vol. IV, pp. 237-248.

- 26 -




Baumert, L. D., The Non-Existence of 18th Power Residue
Difference Sets, SPS 37-34, Vol. IV, pp. 264-268,.

Berlekamp, E., Rumsey, H., Solomon, G,, Solution of
Algebraic Equations over Fields of Characteristic 2,

SPS 37-39, Vol. IV, p. 219,
Golomb, S. W., The Information-Generating Function of a
Probability Distribution, SPS 37-34, Vol. IV, pp. 288-292,
Golomb, S. W., On a Conjecture of Elspas in Coding Theory,
SPS 37-38, Vol. IV, p. 259,

Golomb, S. W., Run-Length Encoding, SPS 37-36, Vol, IV,
p. 285,
Golomb, S. W,, Algebraic Theory of Shift Registers, SPS

37-38, Vol. IV, pp. 231-234.

Harper, L. H., Optimal Numberings and Isoperimetric

Problems on Graphs, SPS 37-38, Vol. IV, pp. 234-237.

McEliece, R. J,, A Generalization of Two-Level Auto-
correlation, SPS 37-35, Vol IV, p. 289 (also submitted to
Canadian Journal of Math).

McEliece, R. M., A Combinatorial Identity in Order
Statistics, SPS 37-39, Vol. IV, p. 230,

Posner, E., C,, and Howard Rumsey Jr., Probabilistic
Metric Spaces and Data Compression, SPS 37-34, Vol. IV,
pp. 292-296.

Reed, I. S., and R. A. Scholtz, N-Orthogonal Phase-
Modulated Codes, SPS 37-34, Vol. IV, pp. 255-264.

Rodemich, E,, Coverings by Rook Domains, SPS 37-37,
Vol. IV, pp. 299-305.

Rodemich, E., A Problem on Rook Domains, SPS 37-36,
Vol, IV., p. 326.

Stanley, R., New Results on Algorithmic Complexity,
SPS 37-34, Vol. IV, pp. 298-305.
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125-21-02-02-55

125-21-02-03-55

Stanley, R., The Notion of a (p, q, r) Automation, SPS 37-35,
Vol. 1V, p.

Stanley, R., Algorithmic Complexity with Limited Fan-Out
SPS 37-36, Vol. 1V, p. 298.

Taylor, H., A Useful Partition for Rook Domains, SPS 37-35,
Vol. IV, p. 304.

Welch, L. R,, Asymptotic Algorithmic Complexity, SPS 37-39,

Vol, IV, p. 216,

Welch, L. R., Computation of Finite Fourier Series, SPS 37-
37, Vol. IV, pp. 295-297,

Large Spacecraft Antenna Studies

Progress Reports

Dickinson, R. M,, Large Aperture Antenna Study, SPS 37-35,
Vol. IV, pp. 273-278.

Modulation and Detection Theory

Open Literature and Formal Publications

Lindsey, W, C,, Coded Noncoherent Communications, [EEE

Transactions on Space Electronics and Telemetry, also
TR 32-739, July 1965,

Lindsey, W. C., Error Probabilities for Incoherent
Diversity Reception, IEEE-PTG-IT, October 1965,

Lindsey, W. C,, Optimal Design of One-Way and Two-Way
Coherent Communications Links, IEEE Transaction on
Communications Technology, to appear August 1966; also
published in the Proceedings of the National Telemetry
Conference, May 1966,

Tausworthe, R, C., A Method for Calculating Phase-Locked
Loop Performance Near Threshold, Proceedings of the

National Telemetry Conference, May 1966.
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125-21-02-04-55

Progress Reports

Golomb, S. W., Algebraic Theory of Shift-Registers,
SPS 37-38, Vol. IV, pp. 231-234.

Golomb, S. W., The Information-Generating Function of a

Probability Distribution, SPS 37-34, Vol. IV, pp. 288-292.

Jacobs, I., and Kleinrock, L., Prefix Coding for Minimizing

Storage Requirements, SPS 37-35, Vol. IV, pp. 309-319.

Stanek, P., Extension of Koerner's Theorem to Arbitrary

Tensor Product Codes, SPS 37-36, Vol, IV, p. 306.

Stiffler, J. J., A Comparison of Several Methods of Sub-
carrier Tracking, SPS 37-37, pp. 268-274,

Viterbi, A. J., Error Bounds for M-ary Orthogonal
Communication using Stationary Stochastic Signals,

SPS 37-37, Vol, IV, pp. 262-268,

Interplanetary Propagation Studies

Open Literature and Formal Publications

Muhleman, D. O., Radar Scattering from Venus and Mercury

at 12.5 ¢cm., Radio Science, NBS, Decern.ber 1965,
Progress Reports

Reichley, P., and Muhleman, D., Radar Signals in Model
Atmospheres, SPS 37-35, Vol. IV, pp. 360-363,

Reichley, P., A-Priori Statistics in Differential Correction,

SPS 37-35, Vol. IV, pp. 363-365.

Reichley, P., Optimal Combination of Estimates, SPS 37-39,
Vol, IV. p. 254.

Reichley, P., The Ray Equation in the Solar Corona,
SPS 37-39, Vol. IV, pp. 257-262.
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125-21-03-04-55 New Circuit Elements Research

Progress Reports

Rusch, W, V., T.,, and C, T. Stelzried, RF Techniques,
90-Gc mm Wave Work, SPS 37-35, Vol. IV, pp. 270-271.

Rusch, W. V. T,, and Stelzried, C. T., RF Techniques,
SPS 37-37, Vol. IV, p. 206.

Rusch, W, V. T., and Stelzried, C. T., RF Techniques,
SPS 37-38, Vol. IV, p. 176.

Stelzried, C. T., and W, V., T. Rusch, RF Techniques,
90-Gc mm Wave Work, SPS 37-36, Vol. IV, pp. 255-258.

Contractor Reports

Rusch, W, V, T., Slobin, S., and Stelzried, C. T.,
Millimeter-Wave Radiometry for Radio Astronomy,
University of Southern California, School of Engineering,

USCEE Report 161, February 1966 (JPL Contract 951004).

125-22 TRACKING AND DATA ACQUISITION

125-22-01-02-55 Multipacting and Ionization Breakdown Studies

Open Literature and Formal Publications

Woo, Richard, and Ishimaru, Akira, A Similarity Principle
for Multipacting Discharges (abstract only), Bulletin of the
American Physical Society, Vol. 11, p. 497, 1966.

Progress Reports

Woo, Richard, Multipacting Breakdown Study, SPS 37-35,
Vol. IV, pp. 282-287.

Woo, Richard, A Similarity Principle for Multipacting Dis-
charges, SPS 37-36, Vol. IV, pp. 278-283,

Woo, Richard, Multipacting in Coaxial Geometries, SPS 37-38,
Vol, IV, pp. 217-223,
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125-22-02-01-55

125-23

125-23-02-03-55

125-23-02-09-55

Quantum Electronics Research

Open Literature and Formal Publications

Wells, W, H., Proposed Gas Maser Pumping Scheme for
Far-Infrared, Journal of Applied Physics, Vol. 36,
pp. 2838, September 1965,

Wells, W, H., Modes of a Tilted Mirror Optical Resonator
for the Far-Infrared, IEEE Journal of Quantum Electronics,
Vol. QE-2, pp. 94-102, May 1966.

Progress Reports

Erpenbach, H,, Multipactor Effects, SPS 37-38, Vol. 1V,
pp. 168-172,

Erpenbach, H., Multipactor Effects, SPS 37-39, Vol, 1V,
pp. 193-196.

Siddoway, J., and Finnie, C., Optical Communication Com-
ponents, SPS 37-38, Vol. IV, pp. 172-176.

Wells, W. H., Modes of a Tilted Mirror Resonator, SPS 37-
35, Vol. IV, pp. 264-266.

Wells, H., Optical Communications Components, SPS 37-39,
VO].. IV) pp' 196—198.

DATA HANDLING AND PROCESSING

Slow Scan Video Data Compression and Modulation

Progress Reports

Fultz, G. L., The Effect of Sensor Noise on Quantization
Accuracy During Analog-to-Digital Conversion, SPS 37-36,
Vol. 1V, pp. 235-237.

Video Data Retrieval

Open Literature and Formal Publications

Nathan, Robert, Digital Video Processing, TR 32-877,
January 5, 1966,

- 31 -



125-23-02-15-55 Spacecraft Data Systems Reliability

Open Literature and Formal Publications

Kinkel, J. R., Reliable Time Multiplexing by Replacement,
TR 32-828, November 15, 1965,

Progress Reports

Kinkel, John R., Analog to Digital Conversion with Integrated
Circuits, SPS 37-37, Vol, IV, pp. 254-256.

125-24 INSTRUMENTATION

125-24-03-02-55 Test Instrument Development

Open Literature and Formal Publications

Harrison, R. G., Jr., A Pressure Telemeter for Wind
Tunnel Free Flight Pressure Measurement, TR 32-763,
February 1, 1966.

Progress Reports

Tetsuka, George, 78 Channel Constant Bandwidth Frequency-
Modulated Multiplex Magnetic Tape Recorder System,
SPS 37-37, Vol, VI, pp. 19-21,

125-24-03-03-55 Pressure Transducer Development

Open Literature and Formal Publications

Clayton, R. M., and R, S. Rogers, Experimental Measure-
ments on a Rotating Detonation-Line Wave Observed
during Liquid Rocket Resonant Combustion, TR 32-788,
August 15, 1965,

125-25 ELECTRONICS TECHNIQUES AND COMPONENTS

125-25-04-01-55 Microelectronics Development and Application

Open Literature and Formal Publications

Bergens, D., Photon-Actuated Multiplex Switch Development,
TR 32-794, December 15, 1965.
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127-51 MAN-SYSTEM INTEGRATION

127-51-01-01-55 Remote Operations of a Roving-Type Vehicle

Progress Reports

Wong, W., and Heftman, K., Operational Requirements for
a Remote Control Station, SPS 37-36, Vol. IV, p. 36,

Wong, W., and Heftman, K., Evaluation of Operator Require-
ments for Real-Time Direct Command Capability from the

SFOF, SPS 37-37, Vol. IV, p. 41.
Contractor Reports

Program Plan for a Study to Develop Conceptual Design for
Ground Control Station, Serendipity Associates,

TR 34-65-23, November 1965.

A Selected Annotated Bibliography Pertinent to the Concep-
tualization of a Remote Control Station, Serendipity

Associates, TR 34-66-1, January 1966.

Inaba, K., Straly, W., Dibelka, G., and Adlhoch, R.,
Functional Requirements of a Remote Control Station,

Serendipity Associates, TR 34-66-12, March 1966.

Straly, W., Spencer, G., Dibelka, G., and Inaba, K., A
Study on the Conceptual Design of a Remote Control Station
(Review Draft of Final Report), Serendipity Associates,

TR 34-66-18, June 1966. (Final Report due in July, 1966.)

150-22 TRACKING AND DATA ACQUISITION

150-22-11-04-55 New Circuit Elements

Progress Reports

Brantner, R., Solid State Circuits, SPS 37-35, Vol, IV,
]
pp. 261-263.
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150-22-11-06-55

150-22-11-07-55

150-22-11-08-55

Antenna and Microwave Techniques Development

Open Literature and Formal Publications

Potter, P. D., W. D. Merrick, A, C. Ludwig, Large
Antenna Apertures and Arrays for Deep Space Communi-

cations, TR 32-848, November 1, 1965,

Rusch, W. V., T., Phase Error and Associated Cross-
Polarization Effects in Cassegrainian Fed Microwave
Antennas, IEEE Transactions on Antennas and Propagation,

Vol, AP 14, No. 3, May 1966.

RE Techniques Engineering

Progress Reports

Otoshi, T. Y., and Stelzried, C. T., AAS R&D Listening
Cone Calibration, SPS 37-38, Vol. IV, p. 176.

Reid, M. S., and Stelzried, C. T., CW Signal Power Cali-
bration with Thermal Noise Standards, SPS 37-39,
Vol. IIL

Stelzried, C. T., and Reid, M, S., Error Analysis of
Continuous Wave (CW) Signal Power Calibration with
Thermal Noise Standards, SPS 37-37, Vol. IV, p. 210,

Stelzried, C. T., and Reid, M, S., Error Analysis of CW
Signal Power Calibrations with Thermal Noise Standards,

SPS 37-38, Vol, 1V, p. 76.

Stelzried, C. T., and Reid, M. S., Continuous Wave (CW)
Signal Power Calibration with Thermal Noise Standards,

SPS 37-38, Vol, III, p. 4l.

Communications Systems Development

Open Literature and Formal Publications

Lindsey, W. C., Error Probability for Incoherent Diversity

Reception, IEEE Transactions on Information Theory,
October 1965.

- 34 -




Lindsey, W, C., Optimum Coherent Linear Demodulation,
IEEE Transactions on Communication Technology,

October 1965,

Lindsey, W. C., Improvements to be Realized Through the
Use of Block-Coded Communication Systems, IEEE

Transactions on Communication Technology, May 1966,

Lindsey, W. C., Optimum Coherent Linear Demodulation,
TR 32-787, October 1965,

Tausworthe, Robert C., The Role of Planetary Radar in the
Development of Space Communications Systems, Prac. of

1965 International Space Electronics Symposium, pp 7-Al
to 7-Al1l.

Tausworthe, R. C,, Theory and Practical Design of Phase-
Locked Receivers, TR 32-819, February 1966,

Progress Reports

Golomb, S. W., On a Conjecture of Elspas in Coding Theory,
SPS 37-38, Vol. IV, p. 259.

Golomb, S., Run-Length Encoding, SPS 37-36, Vol. IV,
p. 285.

Jacobs, I. M., and Berlekamp, E,, A Lower Bound to the
Distribution of Computation for Sequential Decoding,

SPS 37-34, Vol. IV, pp. 270-277.

Kendall, W. B., A Generator of Uncorrelated Pseudo-
Random Numbers for Scientific Data Systems (SDS) Com-
puters, SPS 37-34, Vol. IV, pp. 296-298.

Layland, J. W., An Optimum Squaring-Loop Filter, SPS 37-
37, Vol. 1V, pp. 290-293.

Lindsey, W. C., Effects on the Reliability of Telemetry Data
Caused by the Earth-to-Spacecraft Link, SPS 37-35,
Vol. IV, pp. 339-340,
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Lindsey, W. C., Optimum Modulation Indices for Single
Channel, One-Way and Two-Way Coherent Communications

Links, SPS 37-37, Vol. IV, pp. 287-290,

Lindsey, W. C., Some Results of the Design of Coded One-
Way Communication Links, SPS 37-34, Vol. IV,
pp. 242-247.

Morris, G. A., On the Possibility of Receiving Radar Echoes
from the Sun at S-Band, SPS 37-37, Vol. IV, pp. 293-294,

Stiffler, J. J., Word Sync Time Using Ortheogonal Comma-
Free Codes, SPS 37-38, Vol. IV, pp. 265-267.

Stiffler, J. J., On the Use of Comma-Free Codes for
Symbol Insertion and Deletion Correction, SPS 37-34,
Vol. IV, pp. 248-255,

Stiffler, J. J., Maximum Likelihood Symbol Synchronization,
SPS 37-35, Vol. 1V, pp. 349-357.

Stiffler, J. J., Word Synchronization Over the Binary Sym-
metric Channel, SPS 37-36, Vol. IV, p. 300,

Tausworthe, R. C,, Maximum Sweep and Doppler Rates in

Phase-Locked Loops, SPS 37-38, Vol. IV, pp. 261-264,

Tausworthe, R. C.,, Correlation of Shortened PgN Sequences,
SPS 37-38, Vol. IV, pp. 264-265.

Tausworthe, R. C,, An Integral Formula for Limiter Sup-

pression Factor, SPS 37-35, Vol. IV, pp. 307-3009.

Information Processing

Open Literature and Formal Publications

Posner, E. C., The Application of Extreme-Value Theory
for Error-Free Communication, Technometrics, Vol. 7
(1965), pp. 517-529,

Posner, Edward C., and Rumsey, Howard, Jr., Epsilon
Entropy of the Wiener Process, Notices American

Mathematical Society, Vol. III, p. 349.
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Rodemich, Eugene, Variance of Spectral Estimates, TR 32-892,
March 1966,

Solomon, Gustave, Weights of Cyclic Codes, Notices
American Mathematical Society, Vol, XIII, April 1966,
p. 352.

Progress Reports

Block, R., Properties of Groups of Colleneations on a

Certain Class of Codes, SPS 37-39, Vol. IV, p. 209.

Eisenberger, I., Detection of Mixtures of Data Sources,

SPS 37-35, Vol. IV, pp. 331-337,

Eisenberger, I., Detection of Mixtures of Many Data

Sources, SPS 37-35, Vol. IV, p. 331

Eisenberger, J., Estimation of the Mean and Standard
Deviation of Normal Populations Using Quantiles of

Doubly Truncated Samples, SPS 37~38, Vol. IV.

Eisenberger, I., Estimation Using Extreme Values, SPS

37-34, Vol. IV, pp. 278-288.

Eisenberger, I. Tests of Hypotheses and Estimation of the
Correlation Coefficient Using Quantiles, II, TR 32-755,

Fredricksen, H., and Solomon, G,, An Easily Encodable and
Decodable Code of Constant Weight, SPS 37-37, Vol. IV,
pp. 284-285.

Garsia, A., Posner, E., and Rodemich, E., Examples of
Probabilistic Metric Spaces, SPS 37-38, Vol. IV, pp. 248-
250.

Pitcher, T., Lunar Radar Maps in Polar Coordinates, SPS
37-35, Vol. IV, pp. 319-326.

Pitcher, T., Independence in Bivariate Extreme-Value

Distributions, SPS 37-36, Vol, IV, p. 323.
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Posner, E, C., and Rumsey, H. C., Efficiency of the

Floating Aperture System of Data Compression, SPS 37-37,

Vol. IV, pp. 276-2717.

Posner, E. C,, Variance of Estimates of Spectral Densities,

SPS 37-36, Vol. IV, p. 313.

Rodemich, E., Bivariate Extreme-Value Distributions,

SPS 37-36, Vol. IV.

Rodemich, E,, Joint Asymptotic Distributions, SPS 37-36,
Vol. IV, p. 317,

Rodemich, E., Variance of Spectral Estimates, SPS 37-37,
Vol. IV, pp. 277-284,

Solomon, G., Decoding Beyond Bose-~Chaudhuri, SPS 37-34,
Vol. IV, pp=- 268-270,

Solomon, G., Simplified Decoding of the Maximal-Length
Shift Register Code, SPS 37-37, Vol. IV, p. 285,

Solomon, G., and R, McEliece, New Techniques for Deter-
mining Weights of Code Words, SPS 37-35, Vol. IV,
pp. 340-347,
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BASIC RESEARCH IN SELECTED AREAS

FLUID PHYSICS RESEARCH

Molecular Spectroscopy

Open Literature and Formal Publications

Poynter, R., and Beaudet, R., The Microwave Spectrum,
Structure, and Dipole Moment of 2, 4-Dicarboheptaborane,
(7), Journal of Chemical Physics, 43, 2166, 1965.

Progress Reports

Poynter, R., and Beaudet, R. A., The Microwave Spectrum,
Structure, and Dipole Moment of 2, 4-Dicarbohexaborane (6),

SPS 37-33, Vol. IV, p. 227, June 1965.

Poynter, R. L., Onak, T., Dunks, G. B., and Beaudet,
R. A., The NMR and Microwave Spectrum of Some Deutero
Derivatives of 2, 4-Dicarboclovoheptaborane (7), SPS 37-36,
Vol. IV, p. 215, December 1965.

Plasma Sources, Generators and Accelerators

Open Literature and Formal Publications

Kelly, A. J., Nerheim, N. M., and Gardner, J. A., Electron
Density and Temperature Measurements in the Exhaust of

an MPD source, AIAA Journal, February 1966.
Progress Reports

Nerheim, N. M., Spectroscopic Measurement of Plasma
Electron Temperature Using the Relative Intensities of

Argon II Line, SPS 37-35, Vol. IV, pp. 174-180.

Magnetic Fluid Dynamics

Open Literature and Formal Publications

Maxworthy, T., Accurate Measurements of Sphere Drag at
Low Reynolds Number, J. Fluid Mech., Vol. 23, No. Z,
October 1965.
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Maxworthy, T., An Experimental Determination of the Slow
Motion of a Sphere in a Rotating, Viscous Fluid, J. Fluid
Mech., Vol. 23, No. 2, October 1965.

V4
Peyret, R., Ecoulement en conduite d'un fluide compressible,
conducteur de 1'€lectricité, sous l'action d'un champ
magnétique non uniforme, Comptes Rendus Acad. Sc. Paris,

t. 261, Groupe 2, 1591-1594 (19 abut 1965).

Peyret, R., Sur 1'écoulement bidimensionnel, non stationnaire,
dans un accéleratéur de plasma a ondes progressives,
Comptes Rendus Acad. Sc. Paris, t. 262, Série A, 192-195
(17 Janvier 1966).

Peyret, R., Sub-Alfvénic Flow in a Duct with a Nonuniform

Magnetic Field, TR 32-871, April 15, 1966.
Progress Reports

Yonas, G., Preliminary Results of Experimental Magneto-
Fluid Dynamic Drag Investigation, SPS 37-28, Vol. IV,
pp. 148-151.

Measurement and Flow Production Techniques

Open Literature and Formal Publications

Ashkenas, H., and Sherman, F. S., The Structure and
Utilization of Supersonic Free Jets in Low Density Wind
Tunnels, Rarefied Gas Dynamics, Vol. 2, J. H. de Leeuw,
Ed., Academic Press, New York, pp. 84-105, April 1966.

Progress Reports

Ashkenas, H., The Effective Diameter of an Orifice in Low

Density Flow, SPS 37-35, Vol. IV, pp. 242-245.

Ashkenas, H., Rotational Temperature Measurements in the

Low-Density Free Jet, SPS 37-37, Vol. IV, pp. 182-184.

Russell, D., Shock-Wave Strengthening by Area Convergence,
SPS 37-36, Vol. IV, pp. 223-225.

- 40 -




s ea

- ap em em

129-01-05-04-55

129-01-07-01-55

129-01-09-01-55

Plasma Transport Properties, Shock Waves, and Inclastic
Rate Processes

Open Literature and Formal Publications

Chen, C. J., Experimental Study of Breakdown Phenomena in
an Argon Gas by a Laser Beam at Very Low Pressures,
presented at the AIAA Plasma-dynamics Conference,

Monterey, California, March 2-4, 1966.

Chen, C. J., Experimental Evidence of Inverse Brems-
strahlung and Electron-Impact Ionization in Low Pressure
Argon Ionized by a Giant-Pulse Laser, Physical Review
Letters, Vol. 16, No. 19, May 9, 1966.

Plasma Diagnostics

Open Literature and Formal Publications

Chen, C. J., Experimental Evidence of Inverse Brems-
strahlung and Electron-Impact Ionization in Low Pressure
Argon Ionized by a Giant-Pulse Laser, Physical Review

Letters, Vol. 16, No. 19, May 1966.

Progress Reports

Chen, C. J., Velocity Profile Measurement in Plasma Flows
Using Tracers Produced by a Laser Beam, SPS 37-39,
Vol. IV, p. 113,

Nerheim, N. M., Spectroscopic Measurements of Plasma
Electron Temperatures Using the Relative Intensities of

Argon II Lines, SPS 37-35, Vol. IV, p. 174.

Flow Stability, Turbulence and Separation

Open Literature and Formal Publications

Hama, F. R., Estimation of the Strength of Lip Shock, AIAA
Journal, Vol, 4, No. 1, pp. 166-167, January 1966.

Mack, L. M., Computation of the Stability of the Laminar
Compressible Boundary Layer, Methods in Computational
Physics, Vol. 4, August 1965, pp. 247-299, Academic
Press, Inc., New York, N. Y.
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Progress Reports

Hama, F. R., Experimental Investigations of the Base-Flow
Problem. I. Backward-Facing Step, SPS 37-34, Vol. IV,
pp. 214-215.

Hama, F. R., Experimental Investigations of the Base-Flow

Problem. II. Wedge, SPS 37-35, Vol. IV, pp. 237-240.

Hama, F. R., Experimental Investigations of the Base-Flow

Problem. III. Pressure-Recovery Distribution, SPS 37-37,
Vol. IV, pp. 186-194.

Kendall, Jr., J. M., Stability of a Supersonic Wake Flow,
Part II, SPS 37-34, Vol. IV, pp. 212-213.

Kendall, Jr., J. M., Boundary Layer Stability Experiments,
SPS 37-39, Vol. IV, p. 147.

Mack, L. M., Effect of Free-Stream Temperature on the
Inviscid Stability of the Compressible Laminar Boundary

Layer, SPS 37-39, Vol. IV, p. 145,

Mack, L. M., The Inviscid Stability of the Cooled Laminar
Boundary Layer, Part II, SPS 37-35, Vol. IV, pp. 241-242.

Mack, L. M., The Inviscid Stability of the Laminar Compres-

sible Boundary Layer for Three-Dimensional Disturbances,

SPS 37-36, Vol. IV, pp. 221-223.

Mack, L. M., The Inviscid Stability of the Laminar Compres-
sible Boundary Layer for Three-Dimensional Disturbances,

Part II, SPS 37-37, Vol. IV, pp. 194-196.

Plasma Heat Transfer

Open Literature and Formal Publications

Back, L. H., Laminar Boundary Layer Heat Transfer From
a Partially Ionized Monatomic Gas by the Similarity Solu-
tion Approach, TR 32-867, February 1, 1966. Tentatively
accepted for publication in The Physics of Fluids.
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Back, L. H., and Witte, A. B., Prediction of Heat Transfer
from Laminar Boundary Layers with Emphasis on Large
Free-Stream Velocity Gradients and Highly Cooled Walls,
TR 32-728, June 1, 1965,

Progress Reports

Massier, P. F., Swirling Flow of Argon Through an
Axisymmetric Convergent-Divergent Nozzle, SPS 37-34,
Vol. IV, pp. 149-157.

Massier, P. F., Thrust Comparisons for Swirling and Non-
swirling Flows of Argon Through a Convergent-Divergent
Nozzle as Determined from Wall Pressure Measurements,

SPS 37-35, Vol. 1V, pp. 161-165.

Massier, P. F., Static Pressure Drop Along the Wall of a

Constant-Diameter Duct Which Contains a Decaying

Swirling Flow of Argon, SPS 37-36, Vol. IV, pp. 117-124.

Roschke, E. J., Thermal Radiation from Ionized Argon as
Determined by Application of Near-Black Cavities,
SPS 37-36, Vol. IV, pp. 87-92.

Roschke, E. J., Thermal Radiation from lonized Argon as
Determined by Application of Near-Black Cavities: Effect
of Quartz Window Between Gas and Cavity, SPS 37-37,
Vol. IV, pp. 111-117.

Roschke, E. J., Approximate Thermal Radiation Properties
of Spherical Cavities with and without a Window in the

Aperture, SPS 37-39, Vol. IV, p. 125.

Rarefied Gas Dynamics

Open Literature and Formal Publications

Chahine, M. T., Numerical Solution of the Complete Krook-
Boltzmann Equation for Strong Shock Waves, Methods in
Computational Physics, Vol. 4, August 1965, pp. 83-107,
Academic Press Inc., New York, N. Y.
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Chahine, M. T., and Narasimha, R., Exact Numerical
Solution of the Complete BGK Equation for Strong Shock
Waves, Rarefied Gas Dynamics, Vol. I, J. H. de Leeuw,
Ed., Academic Press, New York, pp. 140-160,
December 1965.

Christiansen, W. H., Spectroscopic Measurements near a
Plasma Shock Wave, APS Bulletin, Series II, Vol. 10,
No. 6, Abstract BH11l, p. 697, December 1965.

Russell, D. A., Electron-Beam Measurements of Shock-Wave
Thickness, Rarefied Gas Dynamics, Vol. I, J. H. de Leeuw,
Ed., Academic Press, New York, pp. 265-276, December
1965.

Heat Transfer and Fluid Dynamics in Accelerating and
Decelerating Flows

Open Literature and Formal Publications

Back, L. H., Massier, P. F., and Gier, H. L., Comparison
of Measured and Predicted Flows Through Conical Super-
sonic Nozzles, With Emphasis on the Transonic Region,

AIAA J., Vol. 3, No. 9, September 1965.
Progress Reports

Back, L. H., Massier, P. F., and Cuffel, R. F., A More
Detailed Investigation of Wall Static Pressure Distributions
in a Conical Nozzle With a 45° Half-angle of Convergence
and a 15° Half-angle of Divergence, SPS 37-34, Vol. IV,
pp. 143-149 and 171-172.

Contractor Reports

Migdal, D., Study on Pressure Distributions in Conical
Nozzles, Report No. 01-10-65~1, September 1965, Contract
No. NAS 7-100, Task Order RD-32 (JPL Purchase Order
No. 369764).
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129-02-03-02-55

129-02-03-03-55

129-02-03-04-55

ELECTRO PHYSICS RESEARCH

Thermionics Research

Progress Reports

Shimada, K., Charge Transport in a Neutral Plasma such as
Exists in an Ideal Thermionic Energy Converter, SPS 37-36,
Vol. IV, p. 68.

Shimada, K., Charge Transport Through a Non-Neutral
Plasma, SPS 37-38, Vol. IV, p. 45.

Photochemistry

Open Literature and Formal Publications

DeMore, W. B., and Raper, O. F., Primary Processes in
Ozone Photolysis, Journal of Chemical Physics, 44, 1780,
1966.

Progress Reports

DeMore, W. B., A New Mechanism for Chain Decomposition

of Ozone, SPS 37-38, Vol. 1V, p. 152.

DeMore, W. B., The Reaction of O(ID) with Hydrogen, Part I.
The Scavenged Case, SPS 37-39, Vol. IV, p. 157.

Plasma Physics Research

Progress Reports

Bratenahl, A., and Hirsch, W., Plasma Physics, SPS 37-34,
Vol. IV, pp. 215-218.

Bratenahl, A., The Neutral Point in a Plasma, SPS 37-37,
Vol. IV, pp. 185-186.

Quantum Chemistry

Open Literature and Formal Publications

Geller, Murray, Taylor, Howard S., and Levine, Howard B.,
Many-Electron-Theory ab Initio Calculation for the Be Atom,
Journal of Chemical Physics, Vol. 43, p. 1727, 1965.

- 45 -



129-02-03-06-55

Taylor, Howard S., and Williams, J. K., Proposed Theory of
Calculating the Energy of Negative-Ion Resonant Elastic
Scattering States and of the Pre-Ionization States of Electron
Spectroscopy, Journal of Chemical Physics, Vol. 42,

p. 4063, 1965.

Radijiation Chemistry

Open Literature and Formal Publications

King, James, Jr., and Benson, Sidney W., Electrostatic
Aspects of Physical Adsorption: Implications for Molecular

Sieves and Gaseous Anesthesia, Science, 150, 1710, 1965,

King, James, Jr., and Benson, Sidney W., Electrostatic
Interaction in Gas Solid Chromatograph, Analytical

Chemistry, Vol. 38, 261, 1966.

King, James, Jr., and Benson, Sidney W., Theory of the
Low-Temperature Chromatographic Separation of the

Hydrogen Isotopes, Journal of Chemical Physics, Vol. 44,
1007, 1966.

Progress Reports

King, James, Jr., and Benson, Sidney W., The Adsorption
and Separation of Gases on Molecular Sieve, SPS 37-34,
Vol. IV, p. 202, July 1965.

King, James, Jr., The Quantum Yield at 3660 A for Trace
Quantities of Nitrogen Dioxide, SPS 37-34, Vol. IV, p. 204.

King, James, Jr., and Benson, Sidney W., An Electrostatic

Theory of Gaseous Anesthesia, SPS 37-36, Vol. IV, p. 213.

King, James, Jr., and Merrifield, D., The Vibrational-
Rotational Energies of Physically Adsorbed Molecules,
SPS 37-39, Vol. IV, p. 154.

- 46 -




ol Go o D N gF B SE A G " N o R D U G e

129-02~03-08-55

129-02-05-01-55

Nuclear Physics Research

Open Literature and Formal Publications

Haines, Eldon L., and Whitehead, A. Bruce, Pulse Height
Defect and Energy Dispersion in Semiconductor Detectors,

Review of Scientific Instruments, Vol. 37, 190, 1966.

Haines, Eldon L., and Whitehead, A. Bruce, Resolution of
Semiconductor Detectors for Fission FFragments, Review of

Scientific Instruments, Vol. 36, 1385, 1965,

Whitehead, A. Bruce, Yield and Energy Spectrum of Secondary
Electrons Generated by Fission Fragments, IEEE Trans-
actions NS-13, No. 1, 747, 1966.

Progress Reports

Haines, E. L., and Whitehead, A. B., Pulse-Height Detect

and Energy Resolution in Semiconductor Detectors,

SPS 37-34, Vol. IV, p. 225.

Whitehead, A. B., Yield and Energy Spectrum of Secondary
Electrons Generated by Fission Fragments, SPS 37-38,
Vol. IV, p. 154,

Optical Physics Research

Open Literature and Formal Publications

Johnston, A. R., and Weingart, J. M., Determination of the
Low-Frequency Linear Electro-Optic Effect in Tetragonal
BaTiO3, TR 32-760, August 30, 1965 (reprinted from
Journal of the Optical Society of America, Vol. 55, No. 7,
July 1965).

Johnston, A. R., and Weingart, J. M., Determination of the
Low-Frequency Linear Electro-Optic Effect in Tetragonal
BaTiO3, Journal of the Optical Society of America, Vol. 55,
No. 7, pp. 828-834, July 1965.

Johnston, A. R., Technique for Observing the Electro-Optic
Effect at Constant Strain, Journal of the Optical Society of
America, Vol. 55, p. 1580, July 1965 (abstract only).
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Johnston, A. R., The Strain-Free Electro-Optic Effect in
Single-Crystal Barium Titanate, Applied Physics Letters,
Vol. 7, No. 7, pp. 195-198, October 1965.

Johnston, A. R., The Strain-Free Electro-Optic Effect in
Single-Crystal Barium Titanate, TR 32-843, December 15,
1965 (reprinted from Applied Physics Letters, Vol. 7,

No. 7, October 1965).

Shumate, M. S., Interferometric Measurement of Large
Indices of Refraction, TR 32, 894, March 15, 1966
(reprinted from Applied Optics, Vol. 5, No. 2, February
1966).

Shumate, M. S., Measurement of Optical Second Order Polar-
ization Coefficients in BaTiO3 by Reflection, Journal of the
Optical Society of America, Vol. 55, p. 1575, July 1965
(abstract only).

Shumate, M. S., Interferometric Measurement of Large
Indices of Refraction, Applied Optics, Vol. 5, p. 327,
February 1966.

Stirn, R. J., and Becker, W. M., Weak-Field Magneto-
resistance in n-type Aluminum Antimonide, Physical

Review, Vol. 141, pp. 621-628, January 1966.
Prog’ress Reports

Johnston, A. R., The Electro-Optic Effect in BaTiO3,
SPS 37-36, Vol. IV, p. 63.

Johnston, A. R., The Electro-Optic Effect in Crystals,
SPS 37-38, Vol. IV, p. 46.

Shumate, M. S., Measurement of the Second-Harmonic
Generation Coefficients in Barium Titanate, SPS 37-35,
Vol. IV, p. 52.
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Cryogenics Research

Open Literature and Formal Publications

Harding, John T., Density of Niobium, Journal of Applied
Physics, Vol. 37, p. 928 (February 1966).

Harding, John T., Force on a Superconducting Sphere in a
Magnetic Field: The General Case, TR 32-806,
September 1, 1965,

Harding, John T., Final Report - The Cryogenic Gyroscope
Program at the Jet Propulsion Laboratory, TR 32-897,
July 1, 1966.

Jeffers, W. A., Jr., and Whitney, W. M., Temperature and
Frequency Dependency of Ultrasonic Absorption in Liquid
Helium Below 1°K, Physical Review, Vol. 139, No. 4A,
Al1082-A1096, August 1965.

Progress Reports

Harding, J. T., Force on a Superconducting Sphere in a
Magnetic Field: The General Case, SPS 37-34, Vol. IV,
p. 8l.

Harding, J. T., Flux Reversal in Shorted Supevrconducting
Coils, SPS 37-36, Vol. IV, p. 60.

Whitney, W. M., Velocity of Sound in Liquid Helium Near
1°K, SPS 37-36, Vol. IV, p. 61.

Whitney, W. M., Sound Propagation in Liquid Helium: Com-
parison of Velocity and Attenuation Data with the New
Theory of Khalatnikov and Chernikov, SPS 37-39, Vol. 1V,
p. 43.
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Low-Temperature Physics

Open Literature and Formal Publications

Manatt, S. L., Juvinall, G. L., Wagner, R, I., and
Elleman, D. D., NMR of Phosphorus Compounds II: The
Relative Signs of Spin-Spin Coupling Constants in Dimethyl-
phosphine and Methylphosphine, Journal of the American

Chemical Society (in press).
Progress Reports

Elleman, D. D., Pearce, C. D., and Manatt, S. L., Magnetic
Resonance Studies of Soils and Rocks. I. A Preliminary

Proton NMR Study, SPS 37-34, Vol. IV, p. 207.

Hildebrandt, A. F., and Elleman, D. D., Thermoelectric
Effect in Superconducting Lead, SPS 37-35, Vol. IV, p. 256.

Magnetics Research

Open Literature and Formal Publications

Lewicki, G., and Mead, C. A., Experimental Determination
of E-k Relationship in Electron Tunneling, Physical Review

Letters, Vol. 16, pp. 939-941, May 1966.

Lewicki, G., and Mead, C. A., Voltage Dependence of
Barrier Height in AIN Tunnel Junction, Applied Physics
Letters, Vol. 8, pp. 98-99, February 1966.

Tchernev, Dimiter I., Frequency-Dependent Anisotropy in
Si- and Ca-Doped YIG and LulG, Journal of Applied Physics,
Vol. 37, pp. 1318-1320, March 1966.

Progress Reports

Tchernev, D. I., Vorkink, H. G., and Guisinger, J. E.,
Variable-Frequency NMR Spectrometer for the 20- to 200-
MC Range, SPS 37-37, Vol. IV, p. 68.

Wilts, C. H., The Uniaxial Magnetic Anisotropy of Thin
Nickel-Iron Films, SPS 37-34, Vol. IV, p. 78.
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Semiconductor Research

Progress Reports

Denda, S., and Nicolet, M. A., Pure-Space-Charge-
Limited Current in Silicon, SPS 37-37, Vol. IV, p. 64.

Maserjian, J., Titanium-Oxide Thin Films, SPS 37-37,
Vol. IV, p. 61.

Shumka, A., Some Electrical and Metallurgical Properties

of the Fabricated Germanium Solid-State Diodes, SPS 37-35,

Vol. IV, p. 49.

Shumka, A., Space-Charge-Limited Electron Current in
Germanium, SPS 37-39, Vol. IV, p. 49.

Theoretical Physics

Open Literature and Formal Publications

Hildebrandt, Alvin F., and Saffren, Melvin M., Super-
conducting Transition of a Rotating Superconductor - the
Hollow Cylinder, TR 32-710, March 1, 1966 [reprinted

from Low Temperature Physics LT9 (Part A) Plenum
Press, 1965].

Translation by M. M. Saffren from Zeitschrift fur
Naturforschung 1956, (Vol. Ila, pp. 1-14), The Momen-
tum of Sound Quanta I, Internal Office Memorandum,

Translation No. 38, June 1966.

Wahlquist, H. D., and Estabrook, F. B., Rigid Motions in
Einstein Spaces, TR 32-868, March 1966,

Wahlquist, H. D., and Estabrook, F. B., Rigid Motions in
Einstein Spaces, Journal of Mathematics Physics,
May 1966.

Wu, C. S., High-Frequency Conductivity of a Plasma in
Quasi-Equilibrium. II. Effect of a Uniform Magnetic
Field, TR 32-821, October 1965,
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Wu, C. S., High-Frequency Conductivity of a Plasma in
Quasi-Equilibrium. I. Formulation of the General Theory,

Physical Review, Vol. 138, 1965.

Zmuidzinas, J. S., Particle Symmetries, TR 32-797,
December 15, 1965,

Zmuidzinas, J. S., Unitary Representations of the Lorentz
Group on Four-Vector Manifolds, Bulletin American
Physical Society, Vol. 10, p. 712, 1965 and Journal of
Mathematical Physics, 7, 764, April 1966.

Progress Reports

Cumming, G. D., Correlation and Exchange Corrections to
the Long-Wavelength Phonon Dispersion Relation,
SPS 37-34, Vol. IV, p. 219.

Klevans, E. H., and Primack, J. R., The Electrostatic

Energy Per Degree of Freedom of a Two-Temperature
Plasma, SPS 37-37, Vol. IV, p. 198.

Saffren, M. M., Interaction of an Electron with the Photon
Field, SPS 37-36, Vol. 1V, p. 229.

Wahlquist, H. D., and Estabrook, F. B., Relativistic Rigid
Frames in Gravitational Fields, SPS 37-35, Vol. IV, p. 255,

Wu, C. S., Transverse Electromagnetic Instabilities in a

Plasma, SPS 37-36, Vol. IV, p. 228.

Zmuidzinas, J. S., Construction of Invariant Scattering

Amplitudes, SPS 37-35, Vol. IV, p. 246.

129-03 MATERIALS RESEARCH

129-03-04-01-55 Ceramic Materials

Open Literature and Formal Publications

Leipold, Martin H., and Nielsen, Thomas H., Hot-Pressed
High-Purity Polycrystalline MgO, Bulletin of the American
Ceramic Society, Vol. 45, (3), March 1966.
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Socha, A. J., and Leipold, Martin H., Mass Spectrographic
Analyses of Nonconducting Ceramics, TR 32-815,
December 15, 1965.

Socha, A. J., and Leipold, Martin H., Mass Spectrographic
Analyses of Nonconducting Ceramics, Journal of the

American Ceramic Society, Vol. 48, (9), September 1965.
Progress Reports

Lieipold, Martin H,, Pure Oxide Ceramic Research, SPS 37-34,
Vol. IV, p. 85-88.

Lieipold, Martin H., Pure Carbide Ceramic Research,
SPS 37-35, Vol. IV, p. 61-62.

Leipold, Martin H.,, and Nielsen, Thomas H., Pure Oxide
Ceramic Research, SPS 37-37, Vol. IV, pp. 83-85,

Leipold, Martin H., Pure Oxide Ceramic Research, SPS 37-39,
Vol. IV, p. 62.

Carbon and Graphite

Open Literature and Formal Publications

Fischbach, D. B., Preferred Orientation Parameters for
Pyrolytic Carbons, Journal of Applied Physics, Vol. 37,
2202-3, April 1966,

Fischbach, D. B., Kinetics of Graphitization. I. The High
Temperature Structural Transformation in Pyrolytic

Carbons, TR 32-532, February 1, 1966,

Fischbach, D. B., On the Structure-Sensitivity of the Dia-
magnetism of Pyrolytic Carbons, Carbon, Vol. 3, 331,
December 1965. (Abstract of paper No. 26 presented at

Seventh Conference on Carbon, Cleveland, June 1965.)

Fischbach, D. B., On the Kinetics of Graphitization, Carbon,
Vol. 3, 342, December 1965. (Abstract of paper No. 64
presented at Seventh Conference on Carbon, Cleveland,

June 1965.)
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Fischbach, D. B., and Kotlensky, W. V., On the Mechanisms
of High Temperature Plastic Deformation in Pyrolytic
Carbons, Extended Abstracts of Electro Thermics and
Metallurgy Div., Electrochem. Society, Vol. 4, No. 1,
Abstract No. 72, pp. 30-33, May 1966.

Kotlensky, W. V., and Fischbach, D. B., Tensile and
Structural Properties of Glassy Carbon, TR 32-842Z,
November 15, 1965.

Kotlensky, W. V., Fischbach, D. B., and Martens, H. E.,
High Temperature Basal Plane Shear in Pyrolytic
Graphite, Carbon, Vol. 3, 344, December 1965. (Abstract
of paper No. 68 presented at Seventh Conference on

Carbon, Cleveland, June 1965.)

Kotlensky, W. V., Analysis of High Temperature Creep
Parallel to Substrate in Pyrolytic Graphite, Carbon, Vol. 3,
344, December 1965, (Abstract of paper No. - 69 presented

at Seventh Conference on Carbon, Cleveland, June 1965.)

Kotlensky, W. V., and Martens, H. E., Tensile Properties
of Glassy Carbon at 2900°C, Carbon, Vol. 3, 368,
December 1965. (Abstract of paper No. 146 presented at

Seventh Conference on Carbon, Cieveland, June 1965.)

Kotlensky, W. V., Analysis of High-Temperature Creep in
Pyrolytic Carbon, TR 32-889, February 15, 1966.

Progress Reports

Fischbach, D. B., Deformation-enhanced Graphitization in

Pyrolytic Carbons, SPS 37-36, Vol. IV, pp. 75-6.

Fischbach, D. B., High-Temperature Tensile Behavior of
Pyrolytic Carbons, SPS 37-38, Vol. IV, pp. 58-9.

Fischbach, D. B., and Kotlensky, W. F., Shear Deformation

of Pyrolytic Carbons Parallel to the Substrate, SPS 37-37,
Vol. 1V, pp. 81-2.
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Kotlensky, W. V., Basal Plane Shear in Pyrolytic Carbons,
SPS 37-35, Vol. IV, pp. 62-4.

Kotlensky, W. V., and D. B. Fischbach, Creep Data
Analysis, SPS 37-36, Vol. IV, pp. 76-17.

Contractor Reports

Birman, G., Boggio, F. G., and Kramarow, N. M.,
Summary Engineering Report, High-Pressure Melting
Apparatus, Barogenics, Inc., Mount Vernon, New York,

File J-230, December 31, 1965 (JPL Contract 950112),

129-03-11-02-55 Thermal Stability of Polymers at High Temperature

Open Literature and Formal Publications

Ostrum, G. K., Lawson, D. D., Landel, R. F., and
Ingham, J. D., Organic Synthesis Using Fused Salt
Systems. Preparation of a Poly(Triphenylene), Chemical

Communications, Vol. 53, 1966.
Progress Reports

Ostrum, G. K., Lawson, D. D., Landel, R. F., and
Ingham, J. D., Thermally Stable High Polymers -
Poly(Triphenylene), SPS 37-36, Vol. IV, pp. 135-137,

Ostrum, G. K., Lawson, D. D., and Ingham, J. D.,
Processing of Polymers and Poly(Benzene) by Isostatic

(Hydrostatic) Pressing, SPS 37-38, Vol. 1V, pp. 86-90.

129-03-11-03-55 Electrical Properties of Polymers

Open Literature and Formal Publications

Beattie, W. H., Laudenslager, R. K., and Moacanin, J.,
Experimental Procedures for Molecular Weight Deter-

mination by Light Scattering, TM33-242, January 1, 1966.

Moacanin, J., and Simha, R., Nonrandomness in Base
Sequences of DNA's, SPS 37-36, Vol..IV, p. 127: (Biophys.

and Biochem. Research Communications, in press.)

- 55 -
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129-03-11-06-55

Rembaum, A., Eisenberg, A., and Haack, R., Equilibria
Between Metallic Sodium and Aromatic Hydrocarbons,

J. Am. Chem. Soc., Vol. 87, No. 10, May 20, 1965,
Progress Reports

Farrar, J. W., and Moacanin, J., The Dependence on
Composition of the Optical Absorption of the Poly(N-Vinyl
Carbazole)-Tetracyanoethylene Charge Transfer Complex

in the Solid State, SPS 37-35, Vol. IV, p. 118,

Gutmann, F., Hermann, A, M., and Rembaum, A., Solid
State Battery Based on Charge Transfer Complexes,

SPS 37-39, Vol. IV, p. 93.

Rembaum, A., and Hermann, A. M., Acenaphthene Radical
Ion, SPS 37-37, Vol. IV, p. 147.

Rheological Properties of Polymers

Open Literature and Formal Publications

Moacanin, J., and Simha, R., Some Consequences of the
Gibbs-Di-Marzio Theory of the Glass Transition, Journal

of the Glass Transition, Journal of Chemical Physics.

Progress Reports

Moacanin, J., and Cuddihy, E. F., Effect of Polar Forces on

The Viscoelastic Properties of Poly(Propylene Oxide),
SPS 37-34, Vol. IV, p. 130, (also Journal of Polymer

Science, in press).

Moacanin, J., The Effect of Thermodynamic Interactions on
Solution Viscosities of Low Molecular Weight Poly
(Propylene Oxides), SPS 37-39, Vol. IV, p. 97.

Organic Chemistry

Open Literature and Formal Publications

Berson, J. A., Evleth, E. M., and Manatt, S. L., Nitrogen
Analogs of Sesquifulvalene II. Theoretical Correlation of
Ground-State Properties, Journal of the American Chem-

ical Society, vol. 87, 2901, 1965.
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Evleth, E. M., Berson, J. A., and Manatt, S. L., Nitrogen
Analogs of Sesquifulvalene III. Theoretical Correlation of

Excited-State Properties, Journal of the American Chem-
ical Society, Vol. 87, 2908, 1965.

Ingham, J. D., Lawson, D. D., Manatt, S. L., Rapp, N. S.,
and Hardy, J. P., Molecular Structure and Configuration
of Polymers: NMR Spectra of Poly (Alkylene Oxide)
Terminal Groups, Journal of Macromolecular Chemical,

Vol. 1, p. 75, 1966.

Mallory, F. B., Manatt, S. L., and Wood, C. W., The Roles
of Some Degenerate Rearrangements as Determined by
Nuclear Magnetic Resonance Spectroscopy, Journal of the

American Chemical Society, Veol. 87, 5433, 1965.

Manatt, S. L., Juvinall, G. L., Wagner, R. I., and
Elleman, D. D., NMR of Phosphorus II. The Relative
Signs of the Spin-Spin Couplings in Dimethylphosphine
and Methylphosphine, Journal of the American Chemical
Society, Vol. 88, 1966, in press.

Manatt, S. L., Characterization of Functional Groups by
Nuclear Magnetic Resonance I. Classification of Alcohols
from the Fluorine-19 Spectra of Trifluoroacetates, Journal

of the American Chemical Society, Vol. 88, 1323, 1966.

Manatt, S. L., Lawson, D. D., Ingham, J. D., Rapp, N. S.,
and Hardy, J. P., A Trifluoroacetylation-Fluorine-19
Nuclear Magnetic Resonance Technique for Characteriza-
tion of Hydroxyl Groups in Poly(Propylene Oxides), Annals
of Chemistry, Vol. 38, 1966, in press.

Solid State Materials

Open Literature and Formal Publications

Weinberg, I., Phonon Drag Thermopower in Dilute Copper
Alloys, TR 32-879, April 1, 1966.

Weinberg, I., and Schultz, C. W., Thermoelectric Power in

Niobium-Zirconium Alloys, TR 32-872, March 15, 1966.
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Weinberg, I., Phonon Drag Thermopower in Cu-Al and Cu-5i
Alloys, Physical Review, Vol. 139, A838, 1965.

Weinberg, I., Phonon Drag Thermopower in Dilute Copper

Alloys, The Physical Review, Vol. 146, No. 2, p. 486, 1966.

Weinberg, I., and Schultz, C. W., Thermoelectric Power in
Niobium=-Zirconium Alloys, Journal of Physics and

Chemistry of Solids, Vol. 27, p. 474, 1966.

Weinberg, I., Attenuation of Phonon Drag Thermopower in
Dilute Copper Alloys, Bulletin of the American Physical
Society, Vol. 11, p. 264, 1966.

Progress Reports

Weinberg, I., Phonon Drag Thermopower in Dilute Copper
Alloys, SPS 37-36, Vol. IV, p. 77.

APPLIED MATHEMATICS

Applied Mathematics

Open Literature and Formal Publications

Kizner, W., Error Curves for Lanczos Selected Points

Method, TR 32-703, April 20, 1966.

Kizner, W., Error Curves for Lanczos Selected Points
Method, The Computer Journal, Vol. 8, No. 4,
January 1966.

McReynolds, S. P., A Successive Sweep Method for Solving
Optimal Programming Problems, Ph.D. Thesis, Harvard
University, 1965,

Pfeiffer, C. G., A dynamic Programming Analysis of
Multiple Guidance Corrections of a Trajectory, AIAA
Journal, Vol. 3, No. 9, pp. 1674-1681, September 1965.

Pfeiffer, C. G., On the Sequential Estimation Technique,
IEEE Transactions, Vol. AC-11, pp. 132-133, January
1966.
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Pieiffer, C. G., Optimal Value Control of Powered Flight
Trajectories, AIAA Journal, Vol. 4, No. 2, February 1966.

Progress Reports

Broucke, R., Taylor Series Solution of the Equations of

Motion in General Relativity, SPS 37-39, Vol. IV, p. 5.

Efron, L., and Lass, H., A Relativistic Generalization of
Kepler's Equation, SPS 37-38, Vol. IV, p. 1.

Kizner, W., Optimum Collocation Method for Two-Point
Boundary Value Problems, SPS 37-37, Vol. IV, p. 26.

Lass, H., The Mean and Variance for the Number of Oscil-
lations of Randomly Selected Sequences, SPS 37-38, Vol. IV,
p. 4.

129-04-01-02-55 Lunar and Planetary Flight Mechanics

Open Literature and Formal Publications

Dallas, S. S., High-Energy Trajectories From Earth to Mars
and Return, TR 32-803, December 15, 1965 (also to appear

in Journal of Astronautical Sciences).

Flandro, G. A., Fast Reconnaisance Missions to the Outer
Solar System Utilizing Energy Derived From the Gravita-
tional Field of Jupiter, accepted for publication in

Astronautica Acta (will appear in July-August issue).

Sturms, F. M., Jr., and Cutting, E., Trajectory Analysis
of a2 1970 Mission to Mercury Via a Close Encounter with
Venus, Journal of Spacecraft and Rockets, Vol. III, No. 5,
May 1966.

Progress Reports

Anderson, J. D., On a Possible Improvement in the Lunar
Ephemeris Using Radar Tracking Data from a Lunar

Orbiter, SPS 37-38, Vol. IV, p. 6.

Broucke, R., Symmetrization of the Two-Body Problem,
SPS 37-33, Vol. IV, p. 23-28.
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Broucke, R., Regularization of Non-Conservative Systems,

SPS 37-34, Vol. IV, p. 11-15,

Broucke, R., Solutions of the N-Body Problem with Recurrent
Power-Series, SPS 37-37, Vol. IV, p. 27.

Broucke, R., On Changes of Independent Variable in Dynamical
Systems, SPS 37-37, Vol. IV, p. 30.

Dallas, S. S., High-Energy Earth to Mars and Return Trajec-
tories, SPS 37-34, Vol. IV, p. 1.

Feitis, P., Impulsive Earth-Mars-Earth Trajectories for
1969, 1971, 1973, 1975, SPS 37-35, Vol. IV, p. 1.

Melbourne, W. G., and Sauer, C. G., Performance Compu-
tations with Pieced Solutions of Planetocentric and Helio-
centric Trajectories for Low-Thrust Missions, SPS 37-36,
Vol. IV, p. 14.

Sturms, F. M., Jr., Statistical Analysis of Three Midcourse

Corrections on an Earth-Venus-Mercury Trajectory,
SPS 37-37, Vol. IV, pp. 1-11.

Numerical Analysis

Progress Reports

Keberle, E., Stationary Points and Selected Solutions in

Kepler's Problem, SPS 37-38, Vol. IV, pp. 15-17.

Lawson, C., Triangulation of Plane Point Sets, SPS 37-35,
Vol. IV, pp. 24-25.

Weingarten, F. W., Transformation of Triangulations,
SPS 37-35, Vol. 1V, pp. 25-26.

Celestial Mechanics

Open Literature and Formal Publications

Devine, C. J., and Dunham, D. W., The Ephemerides of the
Earth-Moon Barycenter, Venus, Mars, and Mercury
Considering the Earth and Moon as Separate Bodies,

TM 33-232, March 1, 1966.
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Progress Reports

Dunham, D., Maximum Planetary Perturbing-Force-to-Solar-
Attraction Ratios and Their Derivatives, SPS 37-34,
Vol. IV, pp. 18-21.

Dunham, D., Numerical Integration of Planet Positions when
Considering the Effects of the Earth and Moon Separately,
SPS 37-36, Vol. IV, pp. 24-26.

Devine, C., Ephemerides of the Earth-Moon Barycenter,
Venus, and Mars when Considering the Earth and Moon as

Separate Bodies, SPS 27-26, Vol. IV, pp. 26-32.

CHEMICAL PROPULSION

128-31 LIQUID PROPULSION TECHNOLOGY

128-31-06-01-55 Resonant Combustion

Open Literature and Formal Publications

Clayton, R. M., and Rogero, R. S., Experimental Measure-
ments on a Rotating Detonation-Like Wave Observed During
Liquid Rocket Resonant Combustion TR No. 32-788,

August 15, 1965,

Clayton, R. M., and Rupe, J. H., An Experimental Corre-
lation of the Nonreactive Properties of Injection Schemes
and Combustion Effects in a Liquid-Propellant Rocket
Engine, Part VI: The Relation Between the Starting
Transient and Injection Hydraulics, TR 32-255, October
29, 1965.

Rupe, J. H., An Experimental Correlation of the Nonreactive
Properties of Injection Schemes and Combustion Effects in
a Liquid-Propellant Rocket Engine, Part I: The Application
of Nonreactive Spray Properties to Rocket Motor Injector
Design, TR 32-255, July 15, 1965.
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Progress Reports

Clayton, R. M., and Sotter, J. G., Resonant Combustion,
SPS No. 37-36, Vol. IV, pp. 163-173.

Gas Side Boundary Phenomena

Open Literature and Formal Publications

Rowley, R. W., and Tyler, W. H., The Effect of Injector

Design on Thrust-Chamber Erosion, TR 32-750, March 1,
1966.

Progress Reports

Rowley, R. W., Gas Side Boundary Phenomena, SPS No. 37-38,
Vol. IV, pp. 112-116.

Combustion Effects in Sprays

Progress Reports

Woodward, J. W., Combustion Effects in Sprays, SPS 37-36,
Vol. IV, p. 18l.

Heterogeneous Combustion

Open Literature and Formal Publications

Rhein, R. A., The Combustion of Powdered Metals in Nitrogen

and Carbon Dioxide, Pyrodynamics, Vol. 3, pp. 161-8,1965.

Rhein, R. A., Ignition and Combustion of Powdered Metals in
the Atmospheres of Venus, Earth, and Mars, Astronautica

Acta, Vol. 11, pp. 322-7, 1965.
Progress Reports

Rhein, R. A., Ignition of Ultra-Fine Powdered Boron in Air,
Nitrogen, Carbon Dioxide, and in Mixtures of Nitrogen and

Carbon Dioxide, SPS 37-36, Vol. IV, p. 183.

Rhein, R. A., The Combustion of Lithium in Air, SPS 37-39,
Vol. IV, p. 139,
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SOLID PROPELLANT TECHNOLOGY

Rheological Properties of Propellants

Open Literature and Formal Publications

Weich, R. E., Jr., and Moser, B. G., A Theory of the
Sedimentation Volume for Uniform Spheres, Bulletin of the
4th Meeting of the ICRPG Working Group on Mechanical
Behavior of Propellants, CPIA, Johns Hopkins University,
Silver Spring, Maryland, October 1965.

Valanis, K. C., and Liandel, R. F., Large Multiaxial
Deformation Behavior of a Filled Rubber, Report No. 45
of the Engineering Experiment Station, Iowa State University

of Science and Technology, Ames, Iowa, December 15, 1965,
Progress Reports

Fedors, R. F., and Landel, R. F., Mechanical Behavior of
Styrene -Butadiene Rubber Filled with Glass Beads,
SPS 37-35, Vol. IV, p. 93.

Fedors, R. F., and Landel, R. F., Relationship Between
Maximum Extensibility of Networks and the Degree of
Crosslinking and Primary Molecular Weight, SPS 37-37,
Vol. IV, p. 139.

Landel, R, F., and Fedors, R. F., Rupture of Amorphous
Polymers, SPS37-36, Vol. IV, p. 137.

Moser, B. G., and Landel, R. F., The Effect of Surface
Modifications on the Burning Rate of a Composite Solid

Propellant, II., SPS 37-37, Vol. IV, p. 143,

Moser, B. G., Weich, R, E., Jr., and Landel, R. F., The
Study of Sedimented Particle Beds; a Mechanism of
Behavior with a Possible Extrapolation to the Lunar

Surface, SPS 37-34, Vol. 1V, p. 133,

Moser, B. G., Weich, R. E., Jr., and Landel, R. F., The
Effect of Surface Modifications on the Burning Rate of a

Composite Solid Propellant, SPS 37-35, Vol. IV, p. 99.
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Contractor Reports

Cannon, W. A., Surface Area Measurements, Douglas
Aircraft Corp., Inc., Missile and Space Systems Division,
Astropower Laboratory, Newport Beach, California,

Engineering Test Report VII, (JPL Contract 951009).

Cannon, W. A., Surface Area Measurements, Douglas
Aircraft Corp., Inc., Missile and Space Systems Division,
Astropower Laboratory, Newport Beach, California, (JPL
Purchase Order BH 392658),

128-32-05-03-55 Degradation Mechanisms

Open Literature and Formal Publications

Ingham, J. D., Lawson, D. D., Manatt, S. L., Rapp, N. S.,
and Hardy, J. P., Molecular Structure and Configuration
of Polymers: N.M.R. Spectra of Poly(Alkylene Oxide)
Terminal Groups, J. Macromolecular Chem., Vol. I-1,

pp. 75-91, Sept. 1965.

Ingham, J. D., and Rapp, N. S., The Mechanism of Thermal
Degradation of Certain Polyether-Polyurethanes, Polymer
Engineering and Science, Vol. 6-1, pp. 1-6, Jan. 1966.
(This paper was accepted for presentation at the Polyure-
thane Elastomer Meeting, Hartford, Conn., and for the
Macromolecular Symposium, Tokyo, Japan; however, the
former was cancelled and the latter was not approved.
Rubber Review Editor has requested that it be reprinted in

their journal and it has been submitted. )

Kopka, E. F., Rapp, N. S., and Ingham, J. D., Synthesis of
Carbon-14 Labeled Isocyanates. Determination of the C-14
Distribution in 2, 4-Tolylene Diisocyanate, J. Labeled
Compounds, Vol. I-3, {1-12), July-Sept. 1965.

Lawson, D. D., and Ingham, J. D., Refractive Index-
Molecular Weight Relationships for Poly(Ethylene Oxide),

J. Polymer Sci., Vol. A-3, 2707-2710, 1965.
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Manatt, S. L., Lawson, D. D., Ingham, J. D., Rapp, N. S.,
and Hardy, J. P., A Trifluoroacetylation-Fluorine-19
Nuclear Magnetic Resonance Technique for Characterization
of Hydroxyl Groups in Poly(Propylene Oxides), Anal. Chem.,
June 1966.

Progress Reports

Kopka, E. F., and Ingham, J. D., Polymer Degradation
Mechanisms: Cl4-Labeled Isocyanate Adducts of Poly(Pro-
pylene Oxide), SPS No. 37-35, Vol. IV, pp. 104-106.

Ingham, J. D., Kopka, E. F., and Ostrum, G. K., Polymer
Degradation Mechanisms: Cl4-Labeled Adducts of
Poly(Propylene Oxide), SPS No. 37-37, Vol. IV, pp. 144-145.

Lawson, D. D., and Ingham, J. D., Polymer Nuclear Mag-
netic Resonance Spectroscopy Studies, SPS No. 37-37,
Vol. IV, pp. 145-146,

128-32-05-04-55 Propellant Stress Analysis

Open Literature and Formal Publications

San Miguel, A., and Silver, R. H., A Normal-Incidence
Reflective Polariscope and Viscoelasticity Measurements,

Experimental Mechanics, Vol. 5, pp. 345-352,
October, 1965.

Progress Reports

San Miguel, A., Structural Integrity of Solid Retrorockets,
SPS 37-35, Vol. IV, p. 106.

San Miguel, A., and Duran, E. N., Structural Integrity of
Solid Retrorockets, II, SPS 37-36, Vol. IV, p. 147.

Contractor Reports

Failure of Polymeric Materials Under Biaxial Stress Fields,
Polymer Science and Engineering Journal, 6, p. 30,

January 1966.
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Experimental Investigations on Fracture of a Filled Rubber
Under Biaxial Stress Fields, Bulletin of the Fourth Meet-
ing, Interagency Chemical Rocket Propulsion Group,

Volume I, p. 297.

Stress-Strain Behavior of an Inert Composite Propellant for
Multiaxial Loading Conditions, (NASA-JPL Projects, Con-
tract 950875, August 1965).

High-Energy Oxidizer Propellants

Progress Reports

Anderson, F. A., Thermal Properties of Hydrazinium

Diperchlorate, SPS 37-38, Vol. IV, pp. 83-85.

LIQUID SPACE PROPULSION SYSTEMS

Liquid Propulsion Systems

Open Literature and Formal Publications

Bauman, A. J., Some Design Considerations, Large Expulsion

Bladders for Nitrogen Tetroxide and Hydrazine, TR 32-862,
January 1966.

Porter, R. N., The Fabrication of Seamless Teflon Propellant
Expulsion Bladders, TR 32-914, June 15, 1966.

Porter, R. N., and Stanford, H. B., Propellant Expulsion
in Unmanned Spacecraft, TR 32-899, June 30, 1966.

Progress Reports

Porter, R. N., Systems Development, SPS 37-35, Vol. IV,
pp. 149-152,

Porter, R. N., Systems Development, SPS 37-36, Vol. IV,
P. 173,

Stanford, H. B., Hydrazine Sterilizations Tests, SPS 37-35,
Vol. IV, pp. 155-157.
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Stanford, H. B., ALPS Expulsion Device Development,
SPS 37-35, Vol. IV, pp. 176-181,

Toth, L. R., ALPS Systems, SPS 37-37, Vol. IV, p. 155,

Weiner, R. S., Bladder Development, SPS 37-37, Vol. 1V,
pp. 155-157.

ALPS Combustion Devices

Progress Reports

Riebling, R. W., Injector Development Program, SPS 37-37,
Vol. IV, p. 162.

Riebling, R. W., Combustion Device Development, SPS 37-38,
Vol. IV, p. 116.

Riebling, R. W., Injector Development Program, SPS 37-39,
Vol. IV, pp. 132-139,

Liquid Propulsion Components

Open Literature and Formal Publications

Keller, O. F., and Toth, L. R., ALPS Generant Tank and
Cell Assembly, TR 32-865, February 28, 1966.

MacGlashan, W. I., Generant Controller Development for the
Advanced Liquid Propulsion System (ALPS), TR 32-814,
November 15, 1965,

MacGlashan, W. F., Fill Valve Development for the Advanced
Liquid Propulsion System (ALPS), TR 32-875, February 1,
1966.

Progress Reports

MacGlashan, W. F., Fill Valve Development, SPS 37-35,
Vol. IV, p. 157.
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120-26-04-03-55

SPACE POWER AND ELECTRIC PROPULSION

ELECTRIC PROPULSION

Electric Propulsion Applications Studies

Progress Reports

Masek, T. D., and Kerrisk, D. J., Zero Gravity Feed
System for Mercury Ion Engines, SPS 37-35, Vol. IV,
pp. 169-174.

Masek, T. D., Plasma Investigation in a Reverse Current
Electron Bombardment Ion Engine, SPS 37-36, Vol. IV,
pp. 107-116.

Volkoff, J. J., A Design for an All Liquid Heat Rejection
Radiator System, SPS 37-36, Vol. IV, pp. 93-98.

Volkoff, J. J., Minimum Weight Radiator Systems for 50 kwe
Nuclear System Cycles, SPS 37-38, Vol. IV, p. 96.

Womack, J. R., Launch Vehicles for Use with Solar-Electric
Propulsion Spacecraft, SPS 37-38, Vol. IV, p. 100.

Solar-Electric Propulsion Study

Contractor Reports

Final Report - Fabrication Feasibility Study of a 20 Watt
Per Pound Solar Cell Array, The Boeing Company, Seattle,
Washington, Report D2-23942-5, (JPL Contract 951132,
November 1965).

Solar Powered Electric Propulsion Spacecraft Study, Hughes
Aircraft Company, El Segundo, California, Final Report
SSD50094R, (JPL Contract 951144, December 1965).

Toms, R. S., Waddell, R. L., and Fine, S. B., Feasibility
Study of an Ion-Propelled Mars Orbiter/Lander Spacecraft
with Solar Photovoltaic Power, Electro-Optical Systems,
Report 4816~-Fina, (Contract AF 33(615)-1530, May 1966).
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NUCLEAR ELECTRIC POWER

Nuclear System Definition Studies

Progress Reports

Selwitz, L., Thermoelectric Performance Test Program,
SPS 37-37, Vol. IV, pp. 39-41.

Nuclear Reactor and Liquid Metal Systems

Open Literature and Formal Publications

Davis, J. P., Gronroos, H., and Phillips, W., Review of
Proposed In-Pile Thermionic Space Reactors, Part I:

General (Unclassified). TM 33-262, October 15, 1965.

Gronroos, H., Review of Proposed In-Pile Thermionic Space
Reactors, PartlIl: Reactor Physics (Confidential RD),
TM 33-262, October 15, 1965,

Phillips, W., Review of Proposed In-Pile Thermionic Space
Reactors, Part III: Materials and Fuels (Secret),
TM 33-262, October 15, 1965,

Progress Reports

Davis, J. P., 50 Kwe Nuclear System Tycle Comparison,

SPS 37-38, Vol. IV, p. 95. \

Gronroos, H., and Kikin, G. M., Analog Study of Thermionic
Reactor Stability, SPS 37-35, Vol. 1V, pp. 180-190.

Gronroos, H., Analog Computer Study of Thermionic Reactor

Space Powerplant Transients, SPS 37-39, Vol. IV, p. 121.

Gronroos, H., Investigation of an Application of the Method of |
Extension to the Point Kinetics Equations in Reactor

Theory, SPS 37-38, Vol. IV, p. 104,

Phillips, W., O-Ring-Alkali Metal Compatibility, SPS 37-33,
Vol. IV, pp. 132-133.

Phillips, W., O-Ring-Alkali Metal Compatibility, SPS 37-34,
Vol. IV, p. 170,
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Shapiro, J. L., Linear Stability Analysis of a Thermionic
Powerplant, SPS 37-39, Vol. IV, p. 724.

MHD Conversion Systems

Open Literature and Formal Publications

Elliott, D. G., Cerini, D. J., and Weinberg, E., Liquid-
Metal MHD Power Conversion, Progress in Astronautics
and Aeronautics, Space Power Systems Engineering, Vol.
16, Academic Press, New York, February 1966, pp. 1275-
1298.

Elliott, D. G., Direct-Current Liquid-Metal Magnetohydro-
dynamic Power Generation, AIAA Journal, Vol. 4,
April 4, 1966.

Progress Reports

Elliott, D., Cerini, D., Hays, L., and O'Connor, D.
Liquid MHD Power Conversion, SPS 37-34, Vol. IV,
pp. 163-169.

1

Elliott, D., Cerini, D., Hays, L., and Weinberg, E., Liquid
MHD Power Conversion, SPS 37-35, Vol. IV, pp. 165-168.

Elliott, D., Cerini, D., Hays, L., and Weinberg, E., Liquid

MHD Power Conversion, SPS 37-36, Vol. IV, pp. 98-106.

Elliott, D., Cerini, D., Hays, L., and Weinberg, E., Liquid
MHD Power Conversion, SPS 37-37, pp. 118-119.

Elliott, D., Cerini, D., Hays, L., and Weinberg, E., Liquid
MHD Power Conversion, SPS 37-38, Vol. IV, p. 91.

Elliott, D., Cerini, D., Hays, L., and Weinberg, E., Liquid
MHD Power Conversion, SPS 37-39, Vol. IV, p. 117.
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SOLAR POWER GENERATION

Photovoltaic Energy Conversion

Progress Reports

Ritchie, D. W., Photovoltaic Solar Power Systems, SPS 37-34,
Vol. IV, pp. 42-44.

Contractor Reports

Conlin, R. D., Sun Tracker Balloon Flights - Flights 3026,
3028, 3029, and 3031, Report 2919, (JPL Contract 951247,
August 18, 1965).

High-Power Photovoltaic Systems

Progress Reports

g
Ritchie, D. W., Photovoltaic Power Systems, SPS 37-34,
Vol. IV, pp. 42-44.

Contractor Reports

Ratcheson, W. I., Final Report. Fabrication Feasibility
Study of a 20 Watt/Lb Solar Array, Number D2-23942-5,
(JPL Contract 951132. The Boeing Company, November
11, 1965).

Thermionics Development

Progress Reports

Rouklove, P., Thermionic Generator Development, SPS 37-

34, Vol. 1V, pp. 38-42.
Contractor Reports

Brosens, P., Design and Fabrication of Advanced Thermionic
Converters, Thermo Electron Engineering Corp., (Contract
951263, February 1966).

Brosens, P., Six-Converter Thermionic Generator Design,
Thermo Electron Engineering Corp., Report TE 18-66,
(Contract 951230, October 1965).
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Campbell, A., and Pollock, D., High-Performance Thermaionic
Converter, Electro-Optical Systems, Quarterly Report
6952-Q-1, (Contract 951225, August 23, 1965).

Campbell, A., and Pollock, D., High-Performance Thermionic
Converter, Electro-Optical Systems, Quarterly Report
6952-Q-2, (Contract 951225, December 23, 1965).

Campbell, A., et al., High-Performance Thermionic Con-
verter, Electro-Optical Systems, Quarterly Report 6952-
Q-3, (Contract 951225, February 15, 1966).

Kitrilakis, S., et al., Thermionic Research Program, Thermo
Electron Engineering Corp., Final Report TE 7-66, (Con-
tract 950671 Task IV, August 1965).

Miskolczy, G., et al., Rhenium Thermionic Emitter Study,
Thermo Electron Engineering Corp., Final Report TE 86-
65, (Contract 940671 Task III, June 1965).

Thermionic Supporting Research

Contractor Reports

Kitrilakis, S., et al., First Quarterly Progress Report,
Applied Thermionic Research, Thermo Electron Engineer-
ing Corp., Waltham, Mass., Report TE 23-66, (Contract
951262, June 25 to September 25, 1965).

Kitrilakis, S., et al., Second Quarterly Progress Report,
Thermionic Research, Thermo Electron Engineering Corp.,
Waltham, Mass., Report TE 54-66, (Contract 951262,
September 25 to December 25, 1965).

Kitrilakis, S., et al., Third Quarterly Progress Report,
Applied Thermionic Research, Thermo Electron Engineer-
ing Corp., Waltham, Mass., Report TE 82-66, (Contract
951262, December 25, 1965 to March 25, 1966).
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Solar Test Facilities

Progress Reports

Luebbers, S. S., Solar Tracking System, SPS 37-35, Vol. 1V,
pp. 30-32.

Solar Power System Definition

Contractor Reports

Neustein, J., Comparative Analysis of Solar Thermionic and
Photovoltaic Systems, Electro-Optical Systems, Report
6937, (JPL Contract 951066, October 21, 1965).

Thermal Energy Storage

Progress Reports

Boring, R., Thermal Energy Storage, SPS 37-26, Vol. IV,
p. 45.

Power Conditioning Device Development

Progress Reports

Shubert, W. K., Switched Regulator Microcircuits, SPS 37-35,
Vol. IV, p. 27.

Williams, T. J., High Power, Low Saturation Voltage Silicon
Switching Transistor, SPS 37-36, Vol. IV, pp. 43-45.

Contractor Reports

Analog Voltage to Duty Cycle Generator, Westinghouse, First
Quarterly Report, (JPL Contract 951306, March 15, 1966).

Finch, R., High Power Switching Transistor, ITT Semi-
conductors, Quarterly Progress Report, (JPL Contract
951156, March 1966).

Finch, R., High Power Switching Transistor, ITT Semi-
conductors, Quarterly Progress Report, (JPL Contract
951156, December 1965).
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Kannam, P., Development and Fabrication of a High Power
Silicon Switching Transistor, Phase I Final Report, (JPL
Contract 951303, April 1966).

Kannam, P., High Power Switching Transistor, Westinghouse,

Quarterly Progress Report, (JPL Contract 951303,
January 1966).

Kearns, W., High Temperature, Zero Drop Thyratron Tube
Program, Electro-Optical Systems, Inc., Phase I Final
Report, (JPL Contract 951352, February 1966).

Power Conditioning Circuitry Development

Progress Reports
Bootn, R., Solid State Switch, SPS 37-34, Vol. IV, pp. 44-45.

Booth, R., Low Voltage Converter, SPS 37-38, Vol. IV,
pp. 24-25.

Booth, R., Battery Charger, SPS 37-38, Vol. IV, pp. 25-26.

Contractor Reports

TAG Circuit Analysis, Mesa Scientific Corporation, (Contract
DB5-337357, December 30, 1965).

Reliability Analysis Report for Solid State Switch, Crydom
Lab. Final Report, (Contract No. 950958, July 19, 1965).

CHEMICAL POWER GENERATION

Electrochemistry of Battery Electrodes

Progress Reports

Juvinall, G. L., Electrolytic Determination of the Effective
Surface Area of the Silver Electrode, SPS 37-39, Vol. IV,
p. 19.
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Contractor Reports

Argue, G. R., Recht, H. L., and McCollum, W. A.,
Radiation Effects on Silver and Zinc Battery Electrodes II,
Interim Report, (Contract 951109, July 1965 to October
1965).

Butler, E. A., Studies of Reaction Geometry in Oxidation and
Reduction of the Alkaline Silver Electrode, Final Report,
(Contract 951157).

Nicholson, M. M., Recht, H. L., Schlesinger, G., and
McCollum, W. A., Radiation Effects on Silver and Zinc
Battery Electrodes III, (Contract 951109, Interim Report
October 1965 to January 1966).

Nicholson, M. M., Recht, H. L., Kelchner, R. E., and
McCollum, W. A., Radiation Effects on Silver and Zinc
Battery Electrodes IV, (Contract 951109, January to
April 1966).
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